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SECTION A - UNGERGRADUATE STUDIES & GRANTS

1996 — 2000: Undergraduate studies in the Department of Chemistry, University of
Crete (graduation grade: 8.87/10)

Grants: (1) Entry Exam IKY Award - Scholarship (1996), (2) 1%, 29, 39 and 4th year IKY
Scholarship for Excellence (1996-2000), (3) 39 year Award for Excellence (Municipali-
ty of Heraklion), (4) Award of Excellence in Graduation, University of Crete — De-
partment of Chemistry (2000).

SECTION B — (POST)GRADUATE STUDIES & GRANTS

2006 — 2010: Research Collaborator under fellowship (GRID COMPUTATIONAL
CHEMISTRY — GRID-COMPCHEM — Marie-Curie Host Fellowship for the Transfer of
Knowledge EU ToK grant No. MTKD-CT-2005-029583) in the Institute of Electronic
Structure and Laser of the Foundation for Research and Technology-Hellas (IESL-
FORTH).

2008 — 2009: Visiting Postdoc at Barcelona Supercomputing Center (BSC), Life Sci-
ences department (GRID COMPUTATIONAL CHEMISTRY — GRID-COMPCHEM — Marie-
Curie Host Fellowship for the Transfer of Knowledge EU ToK grant No. MTKD-CT-
2005-029583 & HPC-Europa2 Scholarship).

2005: Visiting Ph.D Grant-in-Aid for Scientific research (Grant-in-Aid for Specially
Promoted Research) FY2005. Okazaki Institute for Integrative Bioscience, National

Institutes of Natural Sciences Supercomputing Center, Okazaki, Aichi /Japan.

2000 — 2006: M.Sc. & Ph.D, Theoretical and Computational Biophysics and Bio-
chemistry, Department of Chemistry, University of Crete —
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Msc Title: “The mechanism of O-O cleavage in Cytochrome c Oxidase as reevealed by
Density Functional Theory and resonance Raman”.
Ph.D Title: “Bioenergetic Mechanisms of O, and NO by Density Functional Theory”.

(1) IKY Scholarship for entry to the Postgraduate Programme (2001-2002), (2) Maria
Manasaki Scholarship (2001-2002, 2002-2003)

(2) Project title: Dynamics and reactivity of enzymatic processes involving heme-
copper aa3 oxidase from P. denitrificans: Spectroscopy and theoretical studies
Financial entity: Greek Ministry of Education - Pythagoras | (2006)

(3) Project title: Bioenergetic mechanisms of O; and NO as revealed by density
functional theory
Financial entity: Greek Ministry of Education / E.U. Hrakleitos (2002-2005)

(4) Project title: Structural Analysis of nitric oxide reductrase (nor)
Financial entity: Greek Ministry of Education, General Secretariat for Scientific Re-
search (2000-2001)

Postgraduate Courses during MSc/ Ph.D (grade: 9.75/10):

(a) Special Topics in Biochemistry, (b) Pharmaceutical Chemistry, (c) IR/Raman Spec-
troscopy for Biological Molecules, (d) Computational Environmental Chemistry, (e)

Multidimensional NMR Spectroscopy, (f) Vibrational Spectroscopy

SECTION C — POSITIONS/ EMPLOYMENT & GRANTS

Jan 2015 — present:

Assistant Professor, Cyprus University of Technology, Department of Environmental
Science and technology (2015-2019) / Department of Chemical Engineering (re-
naming, 2019-present)

1. HPC-Europa3 Transnational Access programme (HPC17K4FRZ, 672.000 std cpu-core
hrs) (2018) and Research Training Group Quantum Mechanical Materials Modelling
(TRG-gm3, 2019) during Sabbatical Leave. Department of Physics & Earth Sciences
(Biophysics Group), Jacobs University, Bremen, Germany.

2. Interreg Greece-Cyprus, BIOMA «Decentralized management of bio-waste and their
exploitation through the use of alternative and innovative treatment systems».

3. Cyprus Research Promotion Foundation project POST-DOC/0916/0049 “Triggering
Photoprotection in Photosystem Il Antenna by Molecular Simulations and Raman

Spectroscopy” (~160.000 Euros), as coordinator.
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Cy-Tera-LinkSCEEM, PRACE HPC, GRnet ARIS Grants ~7.0mn total cpu standard core-
hours for projects: prol4b114sl, prol4b105s1 and prol5all3sl, prol5b104,
prol6a105, prol6b103, prol7al03, prol7b101, Ispred00, Ispre410, PRACE DECI-13
LHCFlex, PRACE DECI-14 AIMDPSII, GRnet preparatory ARIS “ADHDyn” & “LHCIIPsbS”
as PI/ coordinator. GRnet 7th Call for Production Projects Accessing ARIS project
“LHCIICRYSTAL"” 3.0 mn std cpu-core hrs, as collaborator.

PRACE Project Access Project 2018194641 17.0mn std-cpu core hrs @SuperMUC
HPC (Leibniz Supercomputing Centre). “CDynLHCII - Clustering Dynamics of the ma-
jor Light Harvesting Complexes (LHCII) of Photosystem Il under Photoprotection”, as
coordinator.

PRACE DECI-15 Access Project 15DECI0328 LHCPSSalt “LHCII-PsbS complex confor-
mations under varying salt content” ~4.0mn std-cpu core hrs, as coordinator.

COST Action CM1401: Our Astro-Chemistry History. Management Committee MC
member (start April 2015).

Erasmus Grant Mobility for Training (visitor to the Academy of Sciences of the Czech
Republic, Institute of Organic Chemistry and Biochemistry, Prague). May 2015.

Dec 2010 — Dec 2014:

Lecturer, Cyprus University of Technology, Department of Environmental Science
and technology

Startup Grant Cyprus University of Technology (40.000 €)

“Activation and reduction of Nitric Oxide (NO) to laughing gas (N.O) by Nitric Oxide
Reductase (NOR) and heme-copper cbbs oxidase (financial entity: Cyprus Research
Promotion Foundation €133.181. Technology/©ENIZ/0609/05 (BE): (2011-2013) as a
collaborator.

Cy-Tera & LinkSCEEM HPC Preparatory Access and Production Grants (860.000 total
cpu standard core-hours, for projects: LinkSCEEM Isprob104s1, Isprol3al121s1,
pro13b113s1, and pro14a120) as coordinator.

The Deutscher Akademischer Austauschdienst (DAAD)/ German Academic Exchange
Service Grant for ASEMUNDUS Networking Programme (Collaboration between Uni-
versities in Asia-Europe).

COST Action ES1206: Advanced Global Navigation Satellite Systems tropospheric
products for monitoring severe weather events and climate (GNSS4SWEC) — Man-
agement Committee & WG2 member (terminated April 2015)

SECTION D — SCIENTIFIC SOCIETIES MEMBERSHIP

Active -

(1) American Chemical Society (ACS) Member

(2) Biophysical Society (BPS) Member

(3) Cytera-EM HPC Resource Allocation Committee Member (The Cyprus Institute)
(4) Supercomputing Facility User Forum Board (The Cyprus Institute)

Past -

(1) Royal Society of Chemistry (RSC) Affiliate Member (2014-2016)
(2) American Geophysical Union (AGU) Member (2016)
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SECTION E — TEACHING ACTIVITIES AND ADMINISTRATIVE DUTIES

Teaching Assistant (MSc, Ph.D, postdoc: 2000-2008)
University of Crete, Department of Chemistry

(a) Laboratory of Inorganic Chemistry I, 2001, (b) Laboratory of General Chemistry |,
2001, (c) General Chemistry I, 2002, (d) Biochemistry I, 2003, 2006 & 2008.

Independent Teaching (Lecturer, Assistant Professor: 2011-present)
Cyprus University of Technology, Department of Environmental Science and Tech-

nology/ Chemical Engineering

In the recent years (2011-2019), | have/ had independent teaching duties for the
following courses in the Department of Environmental Science and Technology in
Cyprus University of Technology in postgraduate: (1) Computational Environmental
Chemistry, Biochemistry and Biology (Spring Semesters 2012-2017), (2) Special Top-
ics in Environmental Bioscience (Autumn Semester 2014), and undergraduate lev-
els: (3) Environmental Computational Modeling & Introduction to MATLAB (Spring
Semesters 2011-present) (4) Dispersion Modeling (Autumn Semesters 2011-
present), (5) Atmospheric Physics — Meteorology (Autumn Semester 2011), (6)
Thermodynamics (Spring Semesters 2011-2012), (7) Applied Thermodynamics I,
(Spring semester 2020) and (8) Computer Aided Simulation of Dynamic Processes
(Autumn Semester 2019).

University of Crete, Department of Biology (invited): «Photosynthesis: The Photo-

synthetic apparatus under the microscope of Molecular Dynamics», in postgradu-

ate program «Molecular and Applied Plant Biology — Green Biotechnology»
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Academic & Administrative Duties:
Cyprus University of Technology, Department of Environmental Science and Tech-

nology

1. The Senatorial Committee of Information Systems and Technology (IST)
(2012-present)

(a) Reviews on the annual budgetary submissions from IST

(b) 1dM (IAM) Project Committee for the implementation of the “Identity Access Man-
agement” scheme into the Cyprus University of Technology Information Systems &
Technology (IST)

(c) Microsoft Software for Students Project Committee (IST)

(d) Committee for the Internet User Access Rights and Policies for Cyprus University of

Technology

2. The Departmental Postgraduate (2011-present) & Undergraduate Committees
(2017-present)

3. The Departmental Committee on Quality Assurance (2011-present)

4. The Ad hoc ECTS label Committee of the Cyprus University of Technology
(2014)

5. The Ad hoc committee for the Open University (2016-present)

6. The committee of the Pancyprian Examinations for admission to Higher Edu-
cation Institutions of Cyprus and Greece (2014)

7. Member of the election committee for the University Academic Board Mem-

bers (2012)
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SECTION F — RESEARCH ACTIVITIES

| am the head of the Computational Environmental Modeling (CEM) Group in the
Dept. Environmental Science and Technology (Cyprus University of Technology). My
independent research focuses on studies of large biological and small gaseous mole-
cules involved in processes of biological and environmental significance. Among oth-
ers, my research interests include the biophysics and biochemistry behind the struc-
ture and functionality of heme proteins, e.g. the interaction of myoglobin (Mb) and
Cytochrome ¢ Oxidase (CcO) with atmospheric gases (COx, NOx). Insight into their in
vivo behavior and possible environmental sensor capabilities is obtained. My studies
on Photosystem Il (PSIl) are related to the mechanism of excess energy dissipation
(Non-Photochemical Quenching or NPQ) and the plant photoprotection process that
is highly relevant to a changing climate in terms of the production of tolerant plants,
the O; evolution and CO; fixation. On the other hand, my studies on water dynamics
(hydration), viewed from the physical chemistry aspect, add to the multi-disciplinary
nature of my research and will be used in the future as the basis for protein-
hydration dynamics.

The ever-growing environmental concerns push researchers to identify renewable
energy resources and satisfy the demand of an increasing global population. In na-
ture, the life-sustaining oxygen cycle: O; + 4e” + 4H* < 2H,0 is driven by the pro-
cesses of photosynthesis and cellular respiration (oxidative phosphorylation). In the
latter two processes energy is released-harvested from bond cleavage and con-
sumed-stored in bond forming processes. Scientists are constantly targeting these
processes in cutting-edge research in order to design synthetic systems that resem-
ble their key components, duplicate their function and give fundamental insights in-
to mechanisms of action. Moreover, especially for photosynthesis and Photosystem-
Il inspired models, this can potentially lead to applications in artificial and more effi-
cient solar energy harvesting. It can also be related, in a timely manner, with the en-

gineering of tolerant plants in a changing planetary climate (light stress, heat waves,
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increase of salinity in a deteriorating water quality). However, the drawback for an
efficient photosynthetic process lies on the fact that under excess light conditions,
organisms activate their photoprotection and convert a significant amount of pho-
tonic energy into heat. Apart from the recent studies on CP29, and the major LHCII,
from my group, related all-atom simulations are lacking in the literature that can
provide crucial protein conformational changes vital to photoprotective biochemis-
try and also targets for protein or inhibitor engineering. Cutting-edge research pro-
jects on Photosynthesis and Oxidative Phosphorylation will provide on one hand a
deeper understanding of the molecular photoprotective cycle at all-atom resolution
that is still obscure to eliminate the aforementioned drawback, and on the other
hand, a complete biochemical oxygen cycle, with the mechanistic similarities of how
redox active transition metal ions (Fe, Cu, Mn) make or break the strong O-O bond.
This makes Cytochrome ¢ Oxidase (CcO) also an extremely important enzyme. My
dual insight in combining both computational and experimental biochemistry, bio-
physics and biological chemistry makes me one of the most suitable researchers who
could handle successfully this demanding project and It is important that Eastern

Mediterranean is also involved in this research.

| am reviewer for ACS Physical Chemistry Journals, RSC Phys. Chem. Chem. Phys.,
RSC Advances, Springer J. Molecular Modeling, OMICS Chemistry Journals, Biochem-
istry & Pharmacology, and for proposals to High Performance Computing (HPC) facili-
ties (LinkSCEEM, CyTera-EM, GRNET HPC, CSCS-Swiss National Supercomputing Cen-
tre, Biotechnology and Biological Sciences Research Council BBSRC, NOW - Nether-
lands). | belong to the editorial board of the Chemistry of Compounds Journal (Veri-

zona Publisher) and the SRL Biology Journals (SciRes Literature).

SECTION G — INTERNATIONAL COLLABORATIONS (OLD & CURRENT)

Prof. Farantos Stavros, Dept. of Chemistry, University of Crete & Foundation for Re-
search and Technology-Hellas

Prof. Teizo Kitagawa, Specially Appointed Professor; Graduate School of Life Science,
University of Hyogo
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Prof. Guallar Victor, ICREA Research Professor at Barcelona Supercomputing Center -
Centro Nacional de Supercomputacion (BSC-CNS). Life & Medical Sciences.

Prof. Alexander Ruban, School of Biological and Chemical Sciences, Queen Mary,
University of London

Prof. Ulrich Kleinekathofer, Computational Physics and Biophysics Group, Jacobs
University Bremen gGmbH, Department of Physics & Earth Sciences Focus Area
Health

Dr. Christopher Duffy, Cellular and Molecular Biology, School of Biological and
Chemical Sciences, Queen Mary, University of London

Dr. Kyriacos Petratos, Principal Researcher, Laboratory of Crytallography, Institute of
Molecular Biology and Biotechnology, Foundation for Research and Technology Hel-
las (FORTH).

SECTION H — MENTORING OF STUDENTS

Undergraduate Diploma Theses (Bachelors’ degree)

Completed (9): Charalambous Fevronia, loannou Neofyta, Panagiotou Fostira, Near-
chou Irene, Demetriou D Constantinos, Georgiou A Georgia, Eleftheriou Antonis,
Vorka Flora, Charalambous Andreas, Palazis K. Andreas, Katsoni Panagiota

Postgraduate Diploma Theses (Master’s degree)

Completed (3): Charalambous Fevronia, loannou Neofyta, Papadatos Sotirios

Doctoral Theses/ Candidates (Ph.D degree):

Current (3): Salameh Anastasia, Papadatos Sotirios, Constantinou Anastasia

Participation in Examiner’s Board for diploma theses (under/post-graduate): 20
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SECTION | — LIST OF PUBLICATIONS
PUBLICATIONS IN INTERNATIONAL PEER-REVIEWED JOURNALS

*Corresponding Author

01. Daskalakis V¥, Maity S, Hart CL, Stergiannakos T, Duffy CDP, and Kleinekathofer
U Structural Basis for Allosteric Regulation in the Major Antenna Trimer of Photosys-
tem 11 (2019) J. Phys. Chem. B, doi: 10.1021/acs.jpch.9b09767

02. Daskalakis V*, Papadatos S, Kleinekathoefer, U Fine tuning of the photosystem Il
major antenna mobility within the thylakoid membrane of higher plants (2019) Bio-
chim. Biophys. Acta — Biomembranes, 1861, 183059

03. Maity S, Gelessus A, Daskalakis V, Kleinekathoefer, U* On a Chlorophyll-
Carotenoid Coupling in LHCII (2019) Chem. Phys. 526, 110439

04. Daskalakis V* Protein-Protein Interactions within Photosystem Il under Photopro-
tection: The Synergy between CP29 Minor Antenna, Subunit S (PsbS) and Zeaxanthin
at all-atom resolution (2018) Phys. Chem. Chem. Phys. 20, 11843 — 11855.

05. Daskalakis V*, and Papadatos S The Photosystem Il Subunit S under Stress (2017)
Biophys. J. (Cell) 113 (11), 2364-2372.

06. Papadatos S, Charalambous C A, and Daskalakis V* A pathway for protective
quenching in antenna proteins of Photosystem Il (2017) Scientific Reports (NPG) 7,
2523. doi: 10.1038/s41598-017-02892-w.

07. loannou A, Daskalakis V, and Varotsis C* Detection of Maillard reaction products
by a coupled HPLC-Fraction collector technique and FTIR characterization of Cu(ll)-
complexation with the isolated species (2017) J. Mol. Struct. 1141, 634-642.

08. loannou A, Lambrou A, Daskalakis V* and Pinakoulaki E* Coupling of helix E-F
motion with the O-nitrito and 2-nitrovinyl coordination in myoglobin (2017) Biophys.
Chem. 221, 10-16.

09. loannou A, Lambrou A, Daskalakis V and Pinakoulaki E* Nitrite coordination in
myoglobin (2017) J. Inorg. Biochemistry (JIB), 166, 49-54.

10. loannidis NE, Papadatos S, and Daskalakis V* Energizing the Light Harvesting An-
tenna: Insight from CP29 (2016) BBA — Bioenergetics, 1857 (10), 1643-1650.

11. Salameh A, Vorka, F, and Daskalakis V* Correlation Between Surface Tension and
the Bulk Dynamics in Salty Atmospheric Aquatic Droplets (2016) J. Phys. Chem. C, 120
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(21), 11508-11518

12. Daskalakis V, Ohta T, Kitagawa T, Varotsis C* Structure and properties of the cat-
alytic site of nitric oxide reductase at ambient temperature (2015) Biochim. Biophys.
Acta — Bioenergetics, 1847(10), 1240-1244.

13. Daskalakis V*, Charalambous F, Demetriou DC, Georgiou AG Surface-Active Or-
ganic Matter induces salt morphology transitions during new atmospheric particle
formation and growth (2015) RSC Adv., 5, 63240-63251.

14. Daskalakis V*, Charalambous F, Panagiotou F, Nearchou | Effects of Surface Ac-
tivity on Carbon Dioxide Nucleation in Atmospheric Wet Aerosols: A Molecular Dy-
namics Study (2014) Phys. Chem. Chem. Phys., 16: 23723-23734.

15. Daskalakis V*, Hadjicharalambous M Hexagonal Ice Stability and Growth in the
presence of Glyoxal and Secondary Organic Aerosols (2014) Phys. Chem. Chem. Phys.
16(33): 17799-17810.

16. Pinakoulaki E, Daskalakis V, Ohta T, Richter O M, Budiman K, Kitagawa T, Ludwig
B, Varotsis C* The protein effect in the structure of two ferryl-oxo intermediates at
the same oxidation level in the heme-copper binuclear center of cytochrome c oxi-
dase. (2013) J. Biol. Chem. 288(28): 20261-20266.

17. Porrini M, Daskalakis V, Farantos SC* Exploring the Topography of Free Energy
Surfaces and Kinetics of Cytochrome c¢ Oxidases interacting with small ligands (2012)
RSC Adv. 2: 5828 - 5836.

18. Kampanarakis A, Farantos SC*, Daskalakis V and Varotsis C Non-Linear Vibra-
tional Modes in Biomolecules: a periodic orbits description. (2012) Chem. Phys. Else-
vier, 399: 258-263.

19. Pinakoulaki E, Daskalakis V and Varotsis C* (All authors have contributed equally
to this work) The origin of the FeY=0 intermediates in cytochrome aas oxidase.
(2012) BBA Bioenergetics, 1817: 552-557.

20. Daskalakis V, Farantos SC, Guallar V, Varotsis C* Regulation of Electron and Pro-
ton Transfer by the Protein Matrix of Cytochrome c Oxidase. (2011) J. Phys. Chem. B,
115(13): 3648-3655.

21. Daskalakis V*, Farantos SC, Guallar V, Varotsis C Vibrational Resonances and Cus
displacement controlled by proton motion in Cytochrome ¢ Oxidase, (2010) J. Phys.
Chem. B, 114(2): 1136-1143.

22. Daskalakis V, Varotsis C* Binding and Docking Interactions of NO, CO and O; in

Heme Proteins as Probed by Density Functional Theory, Review for the Special Issue
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on “Application of Density Functional Theory in Chemical Reactions”. (2009) Int. J.
Mol. Sci., 10: 4137-4156.

23. Porrini M*, Daskalakis V, Farantos SC, Varotsis C Heme Cavity Dynamics of Pho-
todissociated CO from bas-Cytochrome ¢ Oxidase: The Role of Ring-D Propionate,
(2009) J. Phys. Chem. B, 113(35): 12129-12135.

24. Daskalakis V, Farantos SC*, Varotsis C Assigning vibrational spectra of ferryl-oxo
intermediates of cytochrome c oxidase by periodic orbits and Molecular Dynamics,
(2008) J. Am. Chem. Soc 130(37): 12385-12393.

25. Daskalakis V, Pinakoulaki E, Stavrakis S, Varotsis C* Probing the environment of
Cug in heme-copper oxidases. (2007) J. Phys. Chem. B 111: 10502-10509.

26. Pinakoulaki E, Yoshimura H, Daskalakis V, Yoshioka S, Aono S, Varotsis C* Two
ligand binding sites in the Ox-sensing signal transducer HemAT: Implications for lig-
and Recognition/ Discrimination and signaling. (2006) Proc. Natl. Acad. Sci. USA 103:
14796-14801.

27. Pinakoulaki E, Koutsoupakis C, Stavrakis S, Marialena A, Papadopoulos G, Daska-
lakis V, Varotsis C* Structural dynamics of Heme-copper oxidases and Nitric oxide
reductases: Time-Resolved step-scan FTIR and Time-resolved Resonance Raman stud-
ies. (2005) J. Raman Spec. 36: 337-349.

28. Koutsoupakis C, Pinakoulaki E, Stavrakis S, Daskalakis V, Varotsis C* Time-
resolved step-scan Fourier transform infrared investigation of heme-copper oxidases:
implications for Oz input and H,O/H* output channels. (2004) Bioch. Biophys. Acta
1655: 347-352.

CHAPTERS IN BOOKS, REVIEW ARTICLES

01. Salameh A, and Daskalakis V* Atmospheric Ice Nucleation by Glassy Organic
Compounds: A Review (2017), Chem. Comp. J 1(1): 13-23.

02. Daskalakis V, Varotsis C* Probing the Action of Cytochrome c Oxidase (2014) The
Structural Basis of Biological Energy Generation, Advances in Photosynthesis and
Respiration, 39 (10): SBN 978-94-017-8742-0.

03. Daskalakis V*, Farantos S C, Varotsis C Tuning heme functionality: the cases of

Cytochrome ¢ Oxidase and Myoglobin Oxidation (2012), LNCS - Springer-Verlag Ber-
lin, Heidelberg, p. 304-315. ISBN: 978-3-642-31124-6.
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04. Daskalakis V, Giatromanolakis M, Porrini M, Farantos, SC* and Gervasi O Grid
Computing Multiple Shooting Algorithms for Extended Phase Space Sampling and
Long Time Propagation in Molecular Dynamics. Computer Physics, Chapter 4 pp. 1-
18, 2011 © Nova Science Publishers, Inc. Editors: B. S. Doherty, A. N. Molloy. ISBN
978-1-61324-790-7.

PUBLICATIONS IN REFERRED PROCEEDINGS OF INTERNATIONAL CONFERENCES

01. Daskalakis V*, Farantos SC, Varotsis C Protein Dynamics and Spectroscopy for
Ferryl Intermediate of Cytochrome c Oxidase: A Molecular Dynamics Approach.
(2007) AIP Computation in Modern Science and Engineering, Proc. 963(2): 31-34.

SECTION J — PARTICIPATIONS IN CONFERENCES-WORKSHOPS-SEMINARS

1. Daskalakis V., Stergiannakos T., Papadatos, S. The Synergy between LHCII and
PsbS under Photoprotection, Biophysics of Photosynthesis 2019, Accademia dei Lin-
cei, Rome Italy, October 2-4, 2019

2. Daskalakis V., Stergiannakos T., Papadatos, S. The Photosynthetic Apparatus un-
der Stress by Molecular Simulations, Photosynthesis Gordon Research Conference,
Grand Summit Hotel at Sunday River in Newry, ME United States, July 21-16, 2019
(by invitation only).

3. Daskalakis V. Lecture, Fine Tuning of the Photosynthetic Apparatus, Department
of Materials Science and Technology, Heraklion, Greece, 20 May 2019 (invited talk).

4. Daskalakis V. Lecture, The Photosynthetic Apparatus under Stress by Molecular
Simulations, National Hellenic Research Foundation, Athens, Greece, 17 December

2018 (invited talk).

5. Daskalakis V. Molife Research Seminar, Triggering Photoprotection in Photosys-
tem Il Light Harvesting Complexes by Molecular Simulations, Bremen, Germany
GmbH, 25 September 2018 (invited talk).

6. Daskalakis V. 62" Annual Meeting Biophysical Society, S(T)IMULATING THE IN-
TERPLAY BETWEEN PHOTOSYSTEM Il PROTEINS AND THE XANTHOPHYLL CYCLE IN
PHOTOPROTECTION, San Francisco, USA, 17-21 February 2018

7. Daskalakis V. 39 EMIN Meeting on Computation and Theory — Molecular Dynamics
and Its Applications, The effect of proton and potential gradients on integral mem-
brane proteins: Insights from Molecular Dynamics simulations, Dubai UAE, 6-10
November 2017 (Invited Talk)
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8. Daskalakis V, Papadatos S. 42" FEBS Congress (from molecules to cells and back)
— The Photosystem Il Subunit S Dynamics under Stress, Jerusalem Israel, 10-14 Sep-
tember 2017 (Poster).

9. Daskalakis V, Salameh A, AGU 2016 Fall Meeting — Correlation Between Surface
Tension and the Bulk Dynamics in Salty Atmospheric Aquatic Droplets, San Francis-
co USA, 12-16 December 2016 (Poster).

10. Daskalakis V, Department of Chemistry University of Crete Seminars, Oxygen
Evolution and Reduction: Common Principles, Heraklion-Crete, Greece, 25 November

2017 (invited talk).

11. Daskalakis V, loannidis NE, Papadatos S. 79™ Harden Conference — Oxygen Evo-
lution and Reduction — Common Principles: Tuning of a conformational change in
CP29 from spinach: from Light Harvesting to Photoprotection, Innsbruck Austria,
16-20 April 2016 (Poster+Talk).

12. Daskalakis V and Pinakoulaki E. New Biological Frontiers Illuminated by Molecu-
lar Sensors and Actuators meeting being held in Taipei, Taiwan, June 28 — July 1,
2015. Abstract titled “Globin Nitrito Heme Fe-O-N=0/ 2-Nitrovinyl Species: Impi-
cations for Myoglobin Helices Dynamics”, fixed-participants meeting.

13. Organizational Committee “12™ Greece-Cyprus Conference on Chemistry 2015”,
8-10 May 2015, Thessaloniki Greece

14. Daskalakis V, Hadjicharalambous M, Charalambous F Ice 1, crystal stability and
growth in the presence of glyoxal Secondary Organic Aerosol and Carbon Dioxide.
13th Quadrennial IGACGP Symposium 13th IGAC Science Conference on Atmospher-
ic Chemistry (IGACGP, IGAC 2014), Brazil, Natal, 22-26 September, 2014.

15. Daskalakis V, Hadjicharalambous M Probing the Effects of Atmospheric Pollu-
tants on Ice Nucleation. International Conference on Scientific Computing 2013 (CSC
2013), Paphos, Cyprus, 3 - 6 December 2013. (Invited talk).

16. Daskalakis V, Varotsis C The structure of the Hyponitrite in Nitric Oxide Reduc-
tase (NOR). Biophysical Society (BPS) 57th Annual Meeting in Philadelphia, Pennsyl-
vania, February 2-6, 2013.

17. Daskalakis V, ASEMUNDUS Networking seminar in Korea. Erasmus Mundus pro-
gramme to enhance quality in higher education through scholarships and academic
cooperation between Europe and the rest of the world. Seoul, Korea, May 15-16,
2012.

18. Daskalakis V, Farantos S C, Varotsis C Tuning heme functionality: the cases of
Cytochrome c Oxidase and Myoglobin Oxidation, 12th International Conference on
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Computational Science and Applications (ICCSA 2012), June 18-21, Salvador de Ba-
hia, Brazil, 2012. (Best paper Award)

19. Daskalakis V, Varotsis C Probing the effect of the proximal and distal to the
heme a3 environments in the Cytochrome c Oxidase dioxygen reaction, 15" Interna-
tional Conference on Biological Chemistry (ICBIC15), 7-12 August, Vancouver, Cana-
da, 2011.

20. CD-ADAPCO, STAR-CCM+ Training School, 10-12 May 2011, London, UK.

21. Daskalakis V, Farantos S C, Guallar V, Varotsis C QM/MM Calculations on Cyto-
chrome c Oxidase: Probing of electron and proton pump coupling, TAM 2010 MEET-
ING, Helsinki 15-17 June 2010.

22. Expanding the Frontiers of Molecular Dynamics Simulations in Biology, 23-25
November, Institu d’ Estudis Catalans, Barcelona — Spain, 2009 (Joint BSC - IRB Barce-
lona Conference).

23. Aug. 31 — Sept. 5 2009: Summer School on Simulation Approaches to Problems in
Molecular and Cellurar Biology, Miramar Palace, San Sebastian, Spain. Cecam (Cen-
tre Europeen de Calcul Atomique et Moleculaire), under Psi-K scholarship.

24. Daskalakis V, Farantos S C, Guallar V, Varotsis C Towards the Understanding of
His411-Fe'V=0 Spectroscopic Properties in Ferryl Intermediate of Cytochrome c Oxi-
dase + O; Reaction: A Theoretical QM/MM, MD Approach, 14" International Con-
ference on Biological Inorganic Chemistry (ICBIC14), 25-30 July, Nagoya, Japan, 2009.
SBIC (The Society of Biological Inorganic Chemistry) Poster Award for outstanding
contribution.

25. Porrini M, Daskalakis V, Farantos SC, Varotsis C Heme cavity dynamics of photo-
dissociated CO from bas-cytochrome c oxidase: The role of ring-D propionate, 10®"
Congress in Chemistry Greece — Cyprus, 2-4 July Heraklion, Greece, 2009.

26. a. Daskalakis V, Farantos C S, Varotsis C Assigning Vibrational Spectra of Ferryl-
Oxo Intermediates of Cytochrome ¢ Oxidase by Periodic Orbits and Molecular Dy-
namics,

b. Daskalakis V, Varotis C Cytochrome ¢ Oxidase + O reaction intermediates as
probed by Density Functional Theory: The Proximal and Distal to heme a;z effects,

c. Daskalakis V, Varotsis C Theoretical Studies of Metal-NOx species, isolated
and in aqueous solutions: Raman bands, 10™ Congress in Chemistry Greece — Cy-
prus, 2-4 July Heraklion, Greece, 2009.

27. 15-18 Sept. 2008: Cost Training School On Molecular And Material Science Grid
Applications - Trieste, Italy.

14|Page



28. Gervasi O, Farantos S C, Daskalakis V, Giatromanolakis M The Study of cyto-
chrome c Oxidase on the EGEE Grid, 3d EGEE User Forum, Clemont-Ferrand, France,
2008.

29. Daskalakis V, Giatromanolakis M, Farantos SC, Gerbasi O EGEE: Applications in
Classical and Quantum Molecular Dynamics, First Hellas Grid User Forum, Athens,
Greece, 2007.

30. Daskalakis V, Farantos S, Varotsis C Protein dynamics and spectroscopy for ferryl
intermediate of Cytochrome c Oxidase: A molecular dynamics approach, Interna-
tional Conference of Computational Methods in Sciences and Engineering (ICCMSE
2007), Corfu, Greece, 2007. (Award for Best Presentation, by the Organizing Commit-
tee of ICCMSE)

Publication: Protein Dynamics and Spectroscopy for Ferryl Intermediate of Cyto-
chrome c Oxidase: A Molecular Dynamics Approach, AIP Computation in Modern
Science and Engineering, Proc. 963(2): 31-34 (2007).

31. Pinakoulaki E, Ohta T, Daskalakis V, Aggelaki M, Kitagawa T, Ludwig B, Varotsis C
Diogygen activation and bond cleavage in cell respiration as probed by resonance
raman spectroscopy, The second International Symposium on Biomolecular Chemis-
try (ISBC2006), Konan Fiber, Fiber, Konan University, Japan, 2006.

32. Daskalakis V, Frudakis G, Varotsis C DFT Study of endoperoxides and their in-

termediates in Fe(ll) cleavage of the endoperoxy bridge, 19t" National Conference in
Chemistry, Heraklion, Crete, Greece, 2002.
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DETAILED PUBLICATIONS MEMO (Journal Original Articles) 2019

Detailed list of publication abstracts and 5-year journal impact factors (IF).
*Corresponding Author

01. Daskalakis V¥, Maity S, Hart CL, Stergiannakos T, Duffy CDP, and Kleinekathofer
U Structural Basis for Allosteric Regulation in the Major Antenna Trimer of Photosys-
tem 11 (2019) J. Phys. Chem. B, doi: 10.1021/acs.jpch.9b09767

Impact Factor: 3.33

The allosteric regulation of protein function proves important in many life-sustaining process-
es. In plant photosynthesis, LHCII, the major antenna complex of Photosystem II, employs a
delicate switch between light harvesting and photoprotective modes. The switch is triggered
by an enlarged pH gradient (ApH) across the thylakoid membranes. Using molecular simula-
tions and quantum calculations, we show that ApH can tune the light-harvesting potential of
the antenna via allosteric regulation of the excitonic coupling in chlorophyll — carotenoid
pairs. To this end, we propose how the LHCII excited state lifetime is coupled to the envi-
ronmental conditions. In line with experimental findings, our theoretical model provides cru-
cial evidence towards the elucidation of the photoprotective switch of higher plants at an all-
atom resolution.

02. Daskalakis V*, Papadatos S, Kleinekathoefer, U Fine tuning of the photosystem I
major antenna mobility within the thylakoid membrane of higher plants (2019) Bio-
chim. Biophys. Acta — Biomembranes, 1861, 183059

Impact Factor: 3.79

Depending on the amount of light, the photosystem II (PSII) antennae or Light Harvesting
Complexes (LHCII) switch between two states within the thylakoid membranes of higher
plants, i.e., a light-harvesting and a photoprotective mode. This switch is co-regulated by a pH
gradient (ApH) across the membrane and the interaction with the PSII subunit S (PsbS) that is
proposed to induce LHCII aggregation. Herein we employ all-atom and coarse-grained mo-
lecular simulations of the major LHCII trimer at low and excess ApH, as well as in complexa-
tion with PsbS within a native thylakoid membrane model. Our results demonstrate the ag-
gregation potential of LHCII and, consistent with the experimental literature, reveal the role
of PsbS at atomic resolution. PsbS alters the LHCII-thylakoid lipid interactions and restores
the LHCII mobility that is lost in the transition to photoprotective conditions (low Iumenal
pH). In agreement with this finding, diffusion of the integral membrane protein LHCII is de-
pendent on both, electrostatic interactions and hydrophobic mismatch, while it does not obey
the Saffman—Delbriick diffusion model.

03. Maity S, Gelessus A, Daskalakis V, Kleinekathoefer, U* On a Chlorophyll-
Carotenoid Coupling in LHCII (2019) Chem. Phys. 526, 110439
Impact Factor: 1.822

Higher plants have evolved elaborate mechanisms to fine-tune their photosynthetic activity
for the optimal yield under low light and at the same time they cope with its fluctuations. Pro-
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posals in the literature have indicated that a specific chlorophyll-a (Chl-a)/carotenoid (Car)
pair within the major light harvesting complex (LHCII) of photosystem II can play the role of
a quencher in terms of energy transfer between the Qy state of Chl-a to the short-lived dark S;
state of the carotenoid. For the respective coupling calculations, we employ the TrESP ap-
proach (transition charge from electrostatic potential) which needs atomic transitions charges
as input. In this study, we determine these charges using different quantum chemical ap-
proaches as well as compare to existing data. Furthermore, the excitonic couplings for the
Chl-a/Car pair are determined along molecular dynamics trajectories and the results are dis-
cussed in terms of varying pH and ionic strengths.

04. V. Daskalakis V* Protein-Protein Interactions within Photosystem Il under Photo-
protection: The Synergy between CP29 Minor Antenna, Subunit S (PsbS) and Zeaxan-
thin at all-atom resolution (2018) Phys. Chem. Chem. Phys. 20, 11843 — 11855.
Impact Factor: 4.216

The assembly and disassembly of protein complexes within cells are crucial life-sustaining
processes. In photosystem II (PSII) of higher plants, there is a delicate yet obscure balance
between light harvesting and photo-protection under fluctuating light conditions, that involves
protein—protein complexes. Recent breakthroughs in molecular dynamics (MD) simulations
are combined with new approaches herein to provide structural and energetic insight into such
a complex between the CP29 minor antenna and the PSII subunit S (PsbS). The microscopic
model involves extensive sampling of bound and dissociated states at atomic resolution in the
presence of photo-protective zeaxanthin (Zea), and reveals well defined protein—protein cross-
sections. The complex is placed within PSII, and macroscopic connections are emerging
(PsbS—CP29-CP24—CP47) along the energy transfer pathways from the antenna to the PSII
core. These connections explain macroscopic observations in the literature, while the previ-
ously obscured atomic scale details are now revealed. The implications of these findings are
discussed in the context of the Non-Photochemical Quenching (NPQ) of chlorophyll fluores-
cence, the down-regulatory mechanism of photosynthesis, that enables the protection of PSII
against excess excitation load. Zea is found at the PsbS—CP29 cross-section and a pH-
dependent equilibrium between PsbS dimer/monomers and the PsbS—CP29 dissocia-
tion/association is identified as the target for engineering tolerant plants with increased crop
and biomass yields. Finally, the new MD based approaches can be used to probe protein—
protein interactions in general, and the PSII structure provided can initiate large scale molecu-
lar simulations of the photosynthetic apparatus, under NPQ conditions.

05. Daskalakis V*, and Papadatos S The Photosystem Il Subunit S under Stress (2017)
Biophys. J. (Cell) 113 (11), 2364-2372.
Impact Factor: 3.743

Non-Photochemical Quenching (NPQ) is the protective mechanism against overexcitation of
Photosystem II (PSII) triggered by excess ApH in photosynthetic membranes. The Light Har-
vesting Complexes (LHCs), the de-epoxidation of Violaxanthin to Zeaxanthin, and the PSII
subunit S (PsbS) work in synergy for an optimized multilevel response. Understanding the
fine details of this synergy has proven challenging to scientific research. Here we employ
large-scale all-atom molecular simulations and beyond experimental insight, we proceed a
step further in identifying the PsbS dynamics that could possibly be associated with this syn-
ergy. For the first time, we probe distinct behavior of the PsbS (a) under ApH that probes the
details of the potential dimer to monomer transition, and (b) in a Violaxanthin/ Zeaxanthin-
rich membrane, at an all atom resolution. We propose that the lumen exposed residues Threo-
nine-162 and Glutamic-173 form stabilizing hydrogen bonds between the PsbS monomers
only at high lumen pH, whereas at low pH (excess ApH) this interaction is lost and leads to
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higher flexibility of the protein and potentially to the dimer to monomer transition. Lastly, we
discuss how conformational changes under the presence of ApH/ Zeaxanthin are related to the
PsbS role in the current NPQ model in the literature. For the latter, we probe a PsbS-
monomeric LHCII association. The association is proposed to potentially alter the monomeric
LHCII sensitivity to ApH by changing the pKa values of interacting LHCII residues. This
serves as an example where protonation-ligation events enhance protein-protein interactions
fundamental to many life processes.

06. Papadatos S, Charalambous C A, and Daskalakis V* A pathway for protective
quenching in antenna proteins of Photosystem Il (2017) Scientific Reports 7, 2523.
doi: 10.1038/s41598-017-02892-w.

Impact Factor: 4.847

Photosynthesis is common in nature, converting sunlight energy into proton motive force and
reducing power. The increased spectral range absorption of light exerted by pigments (i.e.
chlorophylls, Chls) within Light Harvesting Complexes (LHCs) proves an important ad-
vantage under low light conditions. However, in the exposure to excess light, oxidative dam-
ages and ultimately cell death can occur. A down-regulatory mechanism, thus, has been
evolved (non-photochemical quenching, NPQ). The mechanistic details of its major compo-
nent (qE) are missing at the atomic scale. The research herein, initiates on solid evidence from
the current NPQ state of the art, and reveals a detailed atomistic view by large scale Molecu-
lar Dynamics, Metadynamics and ab initio Simulations. The results demonstrate a complete
picture of an elaborate common molecular design. All probed antenna proteins (major LHCII
from spinach-pea, CP29 from spinach) show striking plasticity in helix-D, under NPQ condi-
tions. This induces changes in Qy bands in excitation and absorption spectra of the nearby
pigment pair (Chl613-614) that could emerge as a new quenching site. Zeaxanthin enhances
this plasticity (and possibly the quenching) even at milder NPQ conditions.

07. loannou A, Daskalakis V, and Varotsis C* Detection of Maillard reaction products
by a coupled HPLC-Fraction collector technique and FTIR characterization of Cu(ll)-
complexation with the isolated species (2017) J. Mol. Struct. 1141, 634-642.

Impact Factor: 1.561

The isolation of reaction products of asparagine with reducing sugars at alkaline pH and high
temperature has been probed by a combination of high performance liquid chromatography
(HPLC) coupled with a Fraction Collector. The UV-VIS and FTIR spectra of the isolated
Maillard reaction products showed structure-sensitive changes as depicted by deamination
events and formation of asparagine-saccharide conjugates. The initial reaction species of the
Asn-Glu reaction were also characterized by Density Functional Theory (DFT) methods. Evi-
dence for Cu (II) metal ion complexation with the Maillard reaction products is supported by
UV-VIS and FTIR spectroscopy.

08. loannou A, Lambrou A, Daskalakis V* and Pinakoulaki E* Coupling of helix E-F
motion with the O-nitrito and 2-nitrovinyl coordination in myoglobin (2017) Biophys.
Chem. 221, 10-16.

Impact Factor: 2.121

Myoglobin is known to react slowly with nitirite to form the green pigment by NO»™ cordina-
tion to the heme Fe in the O-binding nitrito (O1-N=02) mode and to the heme 2-vinyl posi-
tion forming a reversible low-to high spin species. Nitrite is a powerful oxidizing agent and a
biological reservoir for NO that has been implicated in a variety of aerobic biological sys-
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tems. Accordingly, it is important to elucidate the nature and variety of NO;™ reaction mecha-
nisms with Mb. We have performed principal component analysis (PCA, or essential dynam-
ics) on Molecular Dynamics trajectories of all Mb-NO, coordination states to resolve the most
important motions in the protein at 298K. We show that the coordination or removal of NO,
to/from the heme iron is associated mainly with a motion of helix E and the coordination of
NO; to the 2-vinyl is associated with a motion of helix F and a correlated motion of helices
E-F. This latter correlated motion can be attributed to the interaction of Val68 and Ile107 with
the 2-nitrovinyl moiety. The resonance Raman results show that coordination of NO," to the
2-vinyl is increased at pH 6.0 demonstrating that the amide protons in the F helix are not pro-
tected from access of solvent water and the helix F motion allows solvent access to the 2-
vinyl group, without affecting the coordination to the heme Fe.

09. loannou A, Lambrou A, Daskalakis V and Pinakoulaki E* Nitrite coordination in
myoglobin (2017) J. Inorg. Biochemistry (JIB), 166, 49-54.
Impact Factor: 3.207

The coordination of nitrite in myoglobin (Mb) has been characterized by resonance Raman
spectroscopy and the frequencies of the nitrite bound to the heme Fe as well to the 2-vinyl
have been computed by Density Functional Theory (DFT) calculations. The DFT Natural
Bond Orbital (NBO) analysis and the extensive isotope-labeling in the resonance Raman ex-
periments indicate that NO, (O;-N=0) is bound to the heme Fe via O;. Based on the vibra-
tional characterization of the reversible transition between low and high spin Fe-O-N=0/2-
nitrovinyl species, we suggest that the key step that triggers the spin-change is the increase of
the proximal Fe-NHis93 bond length. The frequencies of the O and N sensitive bands of the
Fe-O-N=0/2-nitrovinyl species remained largely unchanged in the low-to high-spin transi-
tion. Therefore the “greening” process in the reaction of ferric Mb with NO,™ proceeds
through the Fe-O-N=0/2-nitrovinyl species, which can exist in either the high or low-spin
state.

10. loannidis NE, Papadatos S, and Daskalakis V* Energizing the Light Harvesting An-
tenna: Insight from CP29 (2016) BBA — Bioenergetics, 1857 (10), 1643-1650
Impact Factor: 5.468

How do plants cope with excess light energy? Crop health and stress tolerance are governed
by molecular photoprotective mechanisms. Protective exciton quenching in plants is activated
by membrane energization, via unclear conformational changes in proteins called antennas.
Here we show that pH and salt gradients stimulate the response of such an antenna under low
and high energization by all-atom Molecular Dynamics Simulations. Novel insight establishes
that helix-5 (HS5) conformation in CP29 from spinach is regulated by chemiosmotic factors.
This is selectively correlated with the chl-614 macrocycle deformation and interactions with
nearby pigments, that could suggest a role in plant photoprotection. Adding to the signifi-
cance of our findings, H5 domain is conserved among five antennas (LHCB1-5). These re-
sults suggest that light harvesting complexes of Photosystem II, one of the most abundant pro-
teins on earth, can sense chemiosmotic gradients via their HS domains in an upgraded role
from a solar detector to also a chemiosmotic sensor.

11. Salameh A, Vorka, F, and Daskalakis V* Correlation Between Surface Tension and
the Bulk Dynamics in Salty Atmospheric Aquatic Droplets (2016) J. Phys. Chem. C, 120
(21), 11508-11518

Impact Factor: 4.693
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The properties of the liquid— gas interface in the presence of surface-active organic matter,
and the bulk response to changes of the resulting surface tension are key factors in assessing
cloud microphysics or condensation/ evaporation dynamics for atmospheric particles and bio-
logical systems alike. A fundamental question rises on how we can induce changes in the bulk
of an aquatic droplet by varying its surface-activity. The challenging aspect of answering such
a question rises from the fact that water exerts complexity in its interactions giving rise to
many anomalous properties. Here, we employ molecular dynamics simulations on salty aquat-
ic droplets, associated with new particle formation in the atmosphere. We present a correla-
tion between surface tension and a bulk property like the static dielectric constant, which is
closely related to the water activity in Kohler theory of droplet formation and growth. We
thus correlate surface to bulk properties. The particles we probe consist of water, salt (ammo-
nium bisulfate), and surface-active organic matter. A particularly useful result of our study is
that surface-active organic matter on the surface of a salty droplet can alter the solvent proper-
ties of water in terms of water orientation/water activity measured by the static dielectric con-
stant in the bulk.

12. Daskalakis V, Ohta T, Kitagawa T, Varotsis C* Structure and properties of the cat-
alytic site of nitric oxide reductase at ambient temperature (2015) Biochim. Biophys.
Acta — Bioenergetics, 1847(10), 1240-1244.

Impact Factor: 5.468

Nitric oxide reductase (Nor) is the third of the four enzymes of bacterial denitrification re-
sponsible for the catalytic formation of laughing gas (N2O). Here we report the detection of
the hyponitrite (HO-N = N—O-) species (vn-n = 1332 cm ™) in the heme b; Fe-Fep dinuclear
center of Nor from Paracoccus denitrificans. We have also applied density functional theory
(DFT) to characterize the bimetallic-bridging hyponitrite species in the reduction of NO to
N:20 by Nor and compare the present results with those recently reported for the N—N bond
formation in the bas and caas oxidoreductases from Thermus thermophiles.

13. Daskalakis V*, Charalambous F, Demetriou DC, Georgiou AG Surface-Active Or-
ganic Matter induces salt morphology transitions during new atmospheric particle
formation and growth (2015) RSC Adv., 5, 63240-63251.

Impact Factor: 3.30

The creation of new atmospheric particles via nucleation is an important source of the parti-
cles from which Cloud Condensation Nuclei (CCN) are formed. The new particle formation
(NPF) process can significantly alter the atmospheric aerosol size distribution and thus CCN
activation. CCN are associated with boundary layer evolution, cloud formation, and cloud
properties like albedo, or the lifetime. Water vapor condenses upon atmospheric particulates
that grow in size to form cloud droplets. Despite its importance, NPF is poorly understood at
the atomic level and the ns time scale especially when organic matter (OM) effects are in-
cluded. Here we employ molecular dynamics simulations on ammonium chloride wet aerosol
models. Salt within the aerosol is found to transition between different morphologies — brine
and crystalline — depending on the presence of OM on the surface of the occurring particle.
Particle number, size and growth dynamics are associated with this variant salt morphology.
Our findings elucidate the dynamics of NPF and particle growth in the presence of OM.

14. Daskalakis V*, Charalambous F, Panagiotou F, Nearchou | Effects of Surface Ac-
tivity on Carbon Dioxide Nucleation in Atmospheric Wet Aerosols: A Molecular Dy-
namics Study (2014) Phys. Chem. Chem. Phys., 16: 23723-23734.

Impact Factor: 4.216
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Organic matter (OM) uptake in cloud droplets produces water-soluble secondary organic aer-
osols (SOA) via aqueous chemistry. These play a significant role in aerosol properties. We
report the effects of OM uptake in wet aerosols, in terms of the dissolved-to-gas carbon diox-
ide nucleation using molecular dynamics (MD) simulations. Carbon dioxide has been impli-
cated in the natural rainwater as well as seawater acidity. Variability of the cloud and raindrop
pH is assumed in space and time, as regional emissions, local human activities and geophysi-
cal characteristics differ. Rain scavenging of inorganic SOx, NOx and NH3 plays a major role
in rain acidity in terms of acid—base activity, however carbon dioxide solubility also remains a
key parameter. Based on the MD simulations we propose that the presence of surface-active
OM promotes the dissolved-to-gas carbon dioxide nucleation in wet aerosols, even at low
temperatures, strongly decreasing carbon dioxide solubility. A discussion is made on the role
of OM in controlling the pH of a cloud or raindrop, as a consequence, without involving OM
ionization equilibrium. The results are compared with experimental and computational studies
in the literature.

15. Daskalakis V*, Hadjicharalambous M Hexagonal Ice Stability and Growth in the
presence of Glyoxal and Secondary Organic Aerosols (2014) Phys. Chem. Chem. Phys.
16(33): 17799-17810.

2014/2015 Impact Factor: 4.216

The presence of ice dominates the microphysics of formation of high altitude cirrus and polar
stratospheric clouds, as well as the maturity of thunderstorms. We report on the hexagonal
(1n) ice stability and growth in binary as well as multi-compound aerosols in atmospherically
relevant conformations. The ubiquitous atmospheric trace gas glyoxal along with secondary
organic aerosol (SOA) also in the presence of CO; interacts with large ice 1 crystals of 1300—
2000 water molecules. The crystals are subjected to phase transitions under superheating and
supercooling conditions by Molecular Dynamics (MD) simulations. Density Functional Theo-
ry (DFT) based geometry optimization and vibrational frequency analysis are also employed
for a smaller ice 11 cell of 12 water molecules. The interaction of the latter with each organic
molecule reveals the extent of the mechanical stress exerted on the ordered ice structure. Full
hydration of glyoxal promotes ice 1 stability and growth in wet aerosols, while partial hydra-
tion or full oxidation exerts a destabilizing effect on the ice 1y lattice. This behavior is associ-
ated with the ability of each organic phase to match the order of the ice 1; crystal. We propose
that aqueous chemistry in wet aerosols may also have a strong effect on the microphysics of
cloud formation.

16. Pinakoulaki E, Daskalakis V, Ohta T, Richter O M, Budiman K, Kitagawa T, Ludwig
B, Varotsis C* The protein effect in the structure of two ferryl-oxo intermediates at
the same oxidation level in the heme-copper binuclear center of cytochrome c oxi-
dase. (2013) J. Biol. Chem. (JBC) 288(28): 20261-20266.

Impact Factor: 4.441

Identification of the intermediates and determination of their structures in the reduction of
dioxygen to water by cytochrome ¢ oxidase (CcQ) are particularly important to understanding
both O activation and proton pumping by the enzyme. In this work, we report the products of
the rapid reaction of O, with the mixed valence form (Cua®", heme a’*, heme a;°*-Cugp'") of
the enzyme. The resonance Raman results show the formation of two ferryl-oxo species with
characteristic Fe(IV)=0 stretching modes at 790 and 804 cm™ at the peroxy oxidation level
(PM). Density functional theory calculations show that the protein environment of the proxi-
mal H-bonded His-411 determines the strength of the distal Fe(IV)=0 bond. In contrast to
previous proposals, the PM intermediate is also formed in the reaction of Y167F with O..

21|Page



These results suggest that in the fully reduced enzyme, the proton pumping Vreavy-0=804 cm™
to Vrev)-0=790 cm™ transition (P->F, where P is peroxy and F is ferryl) is triggered not only
by electron transfer from heme a to heme a; but also by the formation of the H-bonded form
of the His-411- Fe(IV)=0 conformer in the proximal site of heme as. The implications of
these results with respect to the role of an O=Fe(IV)-His-411-H-bonded form to the ring A
propionate of heme a3-Asp-399-H,O site and, thus, to the exit/output proton channel (H,O)
pool during the proton pumping P—>F transition are discussed. We propose that the environ-
ment proximal to the heme a3 controls the spectroscopic properties of the ferryl intermediates
in cytochrome oxidases.

17. Porrini M, Daskalakis V, Farantos SC* Exploring the Topography of Free Energy
Surfaces and Kinetics of Cytochrome c¢ Oxidases interacting with small ligands (2012)
RSC Adv. 2: 5828 - 5836.

Impact Factor: 3.30

Free energy landscape explorations have been performed for Cytochrome ¢ Oxidases, aas
from Paracoccus denitrificans and bas from Thermus thermophilus, interacting with small
gas molecules (CO, NO, O»), as well as Xe. The calculations were carried out with thermody-
namic perturbation theory, the validity of which has been examined by previous molecular
dynamics calculations. This approach allows us to bypass the immense computational time
required in such problems. The free energy surfaces are constructed as functions of the three
Cartesian coordinates of the center of mass of the ligand and averaging over the orientation
angles of the molecule. Hydrophilic/hydrophobic cavities and channels around the distal
heme-a; pocket were detected and the corresponding free energy minima and barriers were
estimated. These free energy extrema permit us to extract kinetic parameters and to discuss
the biochemical functions of the enzymes in conjunction with experimental results. The con-
served cavities found in the two enzymes as well as in previous results of myoglobin demon-
strate that topographical characteristics in the distal region of the active sites of the heme oxi-
dase proteins are structurally stable.

18. Kampanarakis A, Farantos SC*, Daskalakis V and Varotsis C Non-Linear Vibra-
tional Modes in Biomolecules: a periodic orbits description. (2012) Chem. Phys. Else-
vier, 399: 258-263.

Impact Factor: 1.747

The vibrational harmonic normal modes of a molecule, which are valid at energies close to an
equilibrium point (a minimum, maximum or saddle of the potential energy surface), are ex-
tended by periodic orbits to high energies where anharmonicity and coupling of the degrees of
freedom are significant. In this way the assignment of the spectra, and thus the extraction of
dynamics in highly excited molecules, can be obtained. New vibrational modes emanating
from bifurcations of periodic orbits and long living localized trajectories signal the birth and
localization of new quantum states. In this article we review and further study non-linear vi-
brational modes for model biomolecules such as alanine dipeptide and the active site in the
oxoferryl oxidation state of the enzyme cytochrome ¢ oxidase. We locate periodic orbits
which exhibit high anhamonicity and lead to center saddle bifurcations. These modes are as-
sociated to an isomerization process in alanine dipeptide and to frequency shifts in the oxofer-
ryl observed by modifying the Coulomb field around the Imidazole—Fe'V= O species.

19. Pinakoulaki E, Daskalakis V and Varotsis C* (All authors have contributed equally
to this work) The origin of the FeY=0 intermediates in cytochrome aas oxidase.

(2012) BBA Bioenergetics, 1817: 552-557.
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Impact Factor: 5.468

The dioxygen reduction mechanism in cytochrome oxidases relies on proton control of the
electron transfer events that drive the process. Proton delivery and proton channels in the pro-
tein that are relevant to substrate reduction and proton pumping are considered, and the cur-
rent status of this area is summarized. We propose a mechanism in which the coupling of the
oxygen reduction chemistry to proton translocation (P—F transition) is related to the proper-
ties of two groups of highly conserved residues, namely, His411/G386-T389 and the heme
as—propionate-A—D399-H403 chain. This article is part of a Special Issue entitled: Respirato-
ry Oxidases.

20. Daskalakis V, Farantos SC, Guallar V, Varotsis C* Regulation of Electron and Pro-
ton Transfer by the Protein Matrix of Cytochrome c Oxidase. (2011) J. Phys. Chem. B,
115(13): 3648-3655.
Impact Factor: 3.33

Cytochrome ¢ oxidase (CcO) catalyzes the four-electron reduction of molecular oxygen to
water and couples this reduction to the pumping of four protons through the protein matrix.
Water molecules inside the protein are involved in the proton pumping activity as proton car-
riers. A highly conserved water molecule, among different CcO enzymes, lies between the
heme a; propionates. Here, we show, by quantum mechanical/ molecular mechanical
(QM/MM) simulations, that this conserved water molecule can transfer its proton to propio-
nate-A. His403 residue coordinates to the Mg site near the so-called water pool. By both
QM/MM and molecular dynamics calculations, we demonstrate that the also co served
His403 residue, adjacent to the heme a3 propionate-A, plays a role of a valve controlling the
protonation state of the propionate-A/Asp399 pair. This, in turn, controls the oxidation state
of the heme a; iron, linking in this way, the D-proton pathway to the water pool.

21. Daskalakis V*, Farantos SC, Guallar V, Varotsis C Vibrational Resonances and Cus
displacement controlled by proton motion in Cytochrome ¢ Oxidase, (2010) J. Phys.
Chem. B, 114(2): 1136-1143.

Impact Factor: 3.33

Cytochrome ¢ oxidase (CcO), found in the inner mitochondrial membranes or in many bacte-
ria, catalyzes the four-electron reduction of molecular oxygen to water. Four protons are
pumped across the inner mitochondrial membrane through CcO. In this study, quantum me-
chanics/molecular mechanics and molecular dynamics calculations are used to probe the spec-
troscopic characteristics of the ferryl intermediates in the aas CcO/O; reaction. These highly
elaborate calculations, supported by several calculations on smaller model systems, demon-
strate the sensitivity of vibrational frequencies on the Coulombic field of heme a; and their
dependence on the distance of the adjacent Cug to the heme a3 Fe atom. This distance seems
to be associated with the protonation state of the heme a3 propionate A, and we propose that it
plays a crucial role on the mechanism of action of CcO. In detail, we link proton pumping
activity in CcO enzyme (a) to a multiple (1:1:2) resonance among the frequencies of Fe''=0
bond stretching, the breathing mode of Histidine 411, and a bending mode of the His411-
Fe'V=0 species (aa; from Paracoccus denitrificans numbering) and (b) to Cup displacement
by electrostatic interactions toward the heme a3 iron. We find that the vibrations of the
His411-Fe'=0 unit become highly coupled depending on the protonation state of the heme a;
ring A propionate/Asp399 pair, and we propose a mechanism for the resonance Raman en-
hancement of the bending mode d(His411-Fe'V=0). Calculations on model systems demon-
strate that the position of Cus in relation to heme a3 iron-oxo plays a crucial role in regulating
that resonance. We also discuss the origin of the coupling between bending, o(His411-
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Fe'VY=0) and v(Fe=0) stretching modes, and the role played by such vibrational coupling in-
teractions or Cug position in controlling functional properties of the enzyme, including elec-
tron/proton coupling as well as experimental spectra.

22. Daskalakis V, Varotsis C* Binding and Docking Interactions of NO, CO and O; in
Heme Proteins as Probed by Density Functional Theory, Review for the Special Issue
on “Application of Density Functional Theory in Chemical Reactions”. (2009) Int. J.
Mol. Sci., 10: 4137-4156.

Impact Factor: 3.482

Dynamics and reactivity in heme proteins include direct and indirect interactions of the lig-
ands/substrates like CO, NO and O, with the environment. Direct electrostatic interactions
result from amino acid side chains in the inner cavities and/or metal coordination in the active
site, whereas indirect interactions result by ligands in the same coordination sphere. Interac-
tions play a crucial role in stabilizing transition states in catalysis or altering ligation chemis-
try. We have probed, by Density Functional Theory (DFT), the perturbation degree in the
stretching vibrational frequencies of CO, NO and O2 molecules in the presence of electrostat-
ic interactions or hydrogen bonds, under conditions simulating the inner cavities. Moreover,
we have studied the vibrational characteristics of the heme bound form of the CO and NO
ligands by altering the chemistry of the proximal to the heme ligand. CO, NO and O, mole-
cules are highly polarizable exerting vibrational shifts up to 80, 200 and 120 cm™', respective-
ly, compared to the non-interacting ligand. The importance of Density Functional Theory
(DFT) methodology in the investigation of the heme-ligand-protein interactions is also ad-
dressed.

23. Porrini M*, Daskalakis V, Farantos SC, Varotsis C Heme Cavity Dynamics of Pho-
todissociated CO from bas-Cytochrome ¢ Oxidase: The Role of Ring-D Propionate,
(2009) J. Phys. Chem. B, 113(35): 12129-12135.

Impact Factor: 3.33

Intracavity molecular dynamics studies of photodissociated carbon monoxide from ba; -
cytochrome c oxidase have been performed by sampling the phase space with several hun-
dreds of trajectories each integrated up to 100 ps time interval. It is shown that the cis
conformation of protonated ring-D propionate of heme a3 and its trans conformation for the
deprotonated species control the CO location by creating two distinct equilibrium states for
CO confined in a cavity internal to the distal heme pocket. Thus, these cis (closed gate ) and
trans (open gate) conformations of heme a3 propionate D play the role of a switch, opening
or closing a gate for confining CO in a cavity internal to the heme pocket or releasing it to a
bigger outer cavity. The geometry of the inner cavity and the validity of the potential function
employed are further investigated by Density Functional Theory calculations for the active
site, potential of mean force curves along the copper- CO bond, as well as with Quantum Me-
chanics/Molecular Mechanics calculations. In the light of the present study, trajectory scenar-
ios for the dissociation of CO previously suggested from time-resolved infrared spectroscopy
are re-examined.

24. Daskalakis V, Farantos SC*, Varotsis C Assigning vibrational spectra of ferryl-oxo
intermediates of cytochrome c oxidase by periodic orbits and Molecular Dynamics,
(2008) J. Am. Chem. Soc 130(37): 12385-12393.

Impact Factor: 12.226
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Complexity is inherent in biological molecules not only because of the large number of atoms
but also because of their nonlinear interactions responsible for chaotic behaviors, localized
motions, and bifurcation phenomena. Thus, versatile spectroscopic techniques have been in-
vented to achieve temporal and spacial resolution to minimize the uncertainties in assigning
the spectra of complex molecules. Can we associate spectral lines to specific chemical bonds
or species in a large molecule? Can energy stay localized in a bond for a substantial period of
time to leave its spectroscopic signature? These longstanding problems are investigated by
studying the resonance Raman spectra of ferryl-oxo intermediates of cytochrome ¢ oxidase.
The difference spectra of isotopically substituted ferryl oxygen (‘°O minus '®0) in the cyto-
chrome c oxidase recorded in several laboratories show one or two prominent positive peaks
which have not been completely elucidated yet. By applying the hierarchical methods of non-
linear mechanics, and particularly the study of periodic orbits in the active site of the enzyme,
in conjunction with molecular dynamics calculations of larger systems which include the em-
braced active site by the protein and selected protonated/deprotonated conformations of ami-
no acids, we translate the spectral lines to molecular motions. It is demonstrated that for the
active site stable periodic orbits exist for a substantial energy range. Families of periodic or-
bits which are associated with the vibrations of Fe'V=0 bond mark the regions of phase space
where nearby trajectories remain localized, as well as assign the spectral bands of the active
site in the protein matrix. We demonstrate that proton movement adjacent to active site,
which occurs during the P=>F transition, can lead to significant perturbations of the Fe'V=0
isotopic difference vibrational spectra in cytochrome ¢ oxidase, without a change in oxidation
state of the metal sites. This finding links spectroscopic characteristics to protonation events
occurring during enzymatic turnover.

25. Daskalakis V, Pinakoulaki E, Stavrakis S, Varotsis C* Probing the environment of
Cug in heme-copper oxidases. (2007) J. Phys. Chem. B 111: 10502-10509.
Impact Factor: 3.30

Time-resolved step-scan FTIR (TRS? -FTIR) and density functional theory have been applied
to probe the structural dynamics of Cug in heme- copper oxidases at room temperature. The
TRS? -FTIR data of chb; from Pseudomonas stutzeri indicate a small variation in the frequen-
cy of the transient CO bound to Cug in the pH/pD 7- 9 range. This observation in conjunction
with density functional theory calculations, in which significant frequency shifts of the v(CO)
are observed upon deprotonation and/or detachment of the Cug ligands, demonstrates that the
properties of the Cug ligands including the cross linked tyrosine, in contrast to previous re-
ports, remain unchanged in the pH 7- 9 range. We attribute the small variations in the v(CO)
of Cus to protein conformational changes in the vicinity of Cug. Consequently, the split of the
heme Fe-CO vibrations (a. -, B-, and y-forms) is not due to changes in the ligation and/or pro-
tonation states of the Cug ligands or to the presence of one or more ionizable groups, as pre-
viously suggested, but the result of global protein conformational changes in the vicinity of
Cug which, in turn, affect the position of Cug with respect to the heme Fe.

26. Pinakoulaki E, Yoshimura H, Daskalakis V, Yoshioka S, Aono S, Varotsis C* Two
ligand binding sites in the Oz-sensing signal transducer HemAT: Implications for lig-
and Recognition/ Discrimination and signaling. (2006) Proc. Natl. Acad. Sci. USA 103:
14796-14801.

Impact Factor: 10.4

We have identified a ligand (CO) accommodation cavity in the signal transducer sensor pro-
tein HemAT (heme-based aerotactic transducer) that allows us to gain single-molecule in-
sights into the mechanism of gas sensor proteins. Specific mutations that are distal and prox-
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imal to the heme were designed to perturb the electrostatic field near the ligand that is bound
to the heme and near the accommodated ligand in the cavity. We report the detection of a
second site in heme proteins in which the exogenous ligand is accommodated in an internal
cavity. The conformational gate that directs the ligand-migration pathway from the distal to
the proximal site of the heme, where the ligand is trapped, has been identified. The data pro-
vide evidence that the heme pocket is the specific ligand trap and suggest that the regulatory
mechanism may be tackled starting from more than one position in the protein. Based on the
results, we propose a dynamic coupling between the two distinct binding sites as the underly-
ing allosteric mechanism for gas recognition_discrimination that triggers a conformational
switch for signaling by the oxygen sensor protein HemAT.

27. Pinakoulaki E, Koutsoupakis C, Stavrakis S, Marialena A, Papadopoulos G, Daska-
lakis V, Varotsis C* Structural dynamics of Heme-copper oxidases and Nitric oxide
reductases: Time-Resolved step-scan FTIR and Time-resolved Resonance Raman stud-
ies. (2005) J. Raman Spec. 36: 337-349.

Impact Factor: 2.647

Of the spectroscopic methods available for the characterization of the dynamics of heme pro-
tein active sites, time resolved resonance Raman spectroscopy (TR?) is a powerful technique
because excitationwithin the heme T—2>7" electronic absorption transitions selectively enhanc-
es vibrational modes of the heme and bound-proximal/distal ligands without the interference
from the modes associated with the protein matrix. On the other hand, time r solved step-scan
(TRS?) Fourier transform infrared (FTIR) spectroscopy has the sensitivity and resolution to
detect, in addition to ligands bound to metal centers and the kinetics of ligand photodissocia-
tion, transient changes at the level of individual amino acids during protein action. This re-
view outlines the application of both TR? and TRS*-FTIR to heme—copper oxidases and nitric
oxide reductases.

28. Koutsoupakis C, Pinakoulaki E, Stavrakis S, Daskalakis V, Varotsis C* Time-
resolved step-scan Fourier transform infrared investigation of heme-copper oxidas-
es: implications for 02 input and H.O/H* output channels. (2004) Bioch. Biophys. Ac-
ta 1655: 347-352.

Impact factor: 5.468

We have applied FTIR and time-resolved step-scan Fourier transform infrared (TRS*-FTIR)
spectroscopy to investigate the dynamics of the heme-Cug binuclear center and the protein
dynamics of mammalian aas, Pseudomonas stutzeri cbbs, and caas and bas from Thermus
thermophilus cytochrome oxidases. The implications of these results with respect to (1) the
molecular motions that are general to the photodynamics of the binuclear center in heme cop-
per oxidases, and (2) the proton pathways located in the ring A propionate of heme a;3-
Asp372-H,0 site that is conserved among all structurally known oxidases are discussed.
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MEPOZ A —NPONTYXIAKEZ 2NOYAEZ & YNOTPODIE:

1996 — 2000: MpomtuxlokéC Imoubég oto Tunua Xnuetag, Navemotiuo KpAtng
(BatBuog mruyiou: 8.87/10, BpaPeio Aploteiag).

Ynotpodieg: (1) Eloaywyng oto Tunua Xnueiag Bpapeio - Yrnotpodia IKY (1996), (2)
1°,2°,3° & 4° £t1o¢ Ymotpodia Apioteiag IKY (1996-2000), (3) 3° Etrog BpaPeio
Aploteiog (Anpog HpakAelou), (4) BpaBeio Aploteiag (Mtuyio), Mavemotiuio Kpntng
- TuRua Xnuetag (2000).

MEPOZ B - METANTYXIAKEZ ZMOYAEZ & YNOTPODIEX

2006 — 2010: Epeuvntikog Zuvepyatng pe umotpodia (GRID COMPUTATIONAL
CHEMISTRY — GRID-COMPCHEM — Marie-Curie Host Fellowship for the Transfer of
Knowledge EU ToK grant No. MTKD-CT-2005-029583) oto Ivotitouto HAEKTPOVLIKAG
Aopncg kat Aéwlep, oto 16pupa TexvoAoyiag kat Epeuvag (ITE, IESL-FORTH) — EAAGSQ.

2008 — 2009: Metadidaktopiko¢ EMIOKERTNG OTO YMEP-UTIOAOYLOTIKO KEVIPO TNG
BapkeAwvng (BSC), Tunua Quolkwv Emwotnuwv kot Emotnuwv Zwng (GRID
COMPUTATIONAL CHEMISTRY — GRID-COMPCHEM — Marie-Curie Host Fellowship for
the Transfer of Knowledge EU ToK grant No. MTKD-CT-2005-029583 & Ymnotpodia
HPC-Europa2).

2005: Ermokéntng Ymoynepio¢ Aibaktopag, Grant-in-Aid for Scientific research
(Grant-in-Aid for Specially Promoted Research) FY2005. IvotitoUto Okaldki ylo
Bloemotpeg, EBvikd Ivotitovto Quokwv Emlotnuwy, YMEP-UTTOAOYLOTIKO KEVTPO,
Okaakt, Aitol / lanwvia.

2000 — 2006: M.Sc. & Ph.D, @swpntikn kot YrmoAoyiotiky Bioduoiki-Xnueia,
TuAua Xnueiag, Navemniotruo KpRtng —
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Tithog Msc: «O pnYaviopog tng oxaong tou deopol O-O otV KUTOXPWHLKA €
Ofelbaon pe TN edapuoyn TNG Oswplog TOU OUVOPTNOLAKOU TNG NAEKTOVLAKNC
TIUKVOTNTAG Kol GACUATOCKOTLOG CUVTOVIOHOU Raman».

TitAog Ph.D: «Bloevepyetikol pnxaviopot tou Oz kot tou NO pe tnv edappoyn tng
Bewplag Tou cuvaptnolakoU TNE NAEKTPOVLOKIC TTUKVOTNTACY.

(1) Yrotpodia IKY yia TNV €loaywyr) oto peTamTuxlako npodypappa (2001-2002), (2)
Ynotpodia Mapiag Mavacakn (2001-2002, 2002-2003).

(2) TitAoc MNpoypauuatoc: Auvauikn Kot SpACTIKOTNTA TWV EVIUULKWYV SLEPYAOLWV
mou nieptAauBavouv tnv aas aipo-yaAko oéstdbaon ano to P. denitrificans:
Qaouarookonia kat Oswpntikoi YrtoAoyiouoi

Xpnuatodotnon: Yroupyeio MNawbdeiag (EAAada) - Mudayopac | (2006)

(3) TitAoc MNpoypauuatoc: Bioevepyetikoi Mnyaviouoi tou O; kat tou NO ue tnv
gpapuoyn tn¢ Yewpiag Tou ouvapTNoLAKOU TNG NAEKTPOVIAKNG TTUKVOTNTAC
Xpnuatobotnon: Yroupyeio Matbdeiag / E.E. HpdkAeitog (2002-2005)

(4) TitAoc MNpoypauuatoc: Aoutkn HEAETN TNE avaywydon¢ Tou puovoéeitdiouv Ttou
alwrtovu (nor)

Xpnuatodotnon: Ymoupyeio Maudeiag (EAAada), Mevikn Mpauuarteia Epsuvacg ko
TexvoAoyiac ITET (2000-2001)

Metantuytakd Mafiuato (MSc/ Ph.D, BaBuoc: 9.75/10):

(o) Eldka B€pata otn Broxnpeia, (B) ®apuakeutikn Xnueia, (c) @acpatookoria
YriépuBpou /Raman yia Blohoyika Mopia, (d) Yriohoyiotikny NeptBaAlovtikn Xnueia,

(e) MoAuvbiaotatn Qacpatookonia NMR, (f) Aovntikiy Qaopoatookomia

MEPO2 C — EPTOAOTH2H & XPHMATOAOTHZEIZ

lav 2015 — ofpepa:

Enikoupog KaBnyntrig, Texvoloylko Mavemiotiuio Kompou, Tunua EmotAung kot
Texvoloyiag NeptBaiiovtog (2015-2019) / TuRpa Xnukng Mnxavikig (Letovopaoia,
2019-onuepay)

1. Aebvikd mpdypappa Kwvntkotntag HPC-Europa3 (HPC17K4FRZ, 672.000 std cpu-
core hrs) kat Opada Epeuvntikng Epyaciag Mpooopoiwong Tuotnuatwy pe KBavtikn
Mnxavikny (TRG-gm3, 2019) katd tn ZaBBatiki adsta (2018, 2019). TuRua OQUGLKAG
kat Emotnuwv I'ng (Topéag Bloduaoikrg), Naveniotruio Jacobs, Bpéun, Fepuavia.
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2. Interreg EANabdac-Kumpou, BIOMA «Amokevtpwuévn Staxeipton twv BroamoBAntwv
kot aélomoinon Toug UE XPHon EVAAAGKTIKWY Kol KOLVOTOUWY OUCTHUXTWY
eneéepyaciogy.

3. 16pupa MpowBnong Epesuvag (Kumpog) POST-DOC/0916/0049 (~160.000 Eupw)
«Evepyomnoinon tn¢ QwTtonpootaciag oTi¢ MPWTEIVEG-KEpaiec ToU QWTOCUTTNUATOS
Il ue Moptakég Mpooouotwoeic kot Qaouatookornio Raman» w¢ GUVIOVLOTHG.

4. Cy-Tera-LinkSCEEM, PRACE HPC, GRnet ARIS emiyopnynoeLg o€ UTTOAOYLOTIKO XpOVO
(standard core-hours) ~7.0mn OUVOAIKQ ylO TO EPEUVNTIKA TIPOYPAUUATA:
prol4b114s1, prol4b105s1 and prol5al113s1, prol5b104, prol6al05, prol6b103,
pro17a103, pro17b101, , Ispre400, Ispre410, , PRACE DECI-13 LHCFlex, PRACE DECI-
14 AIMDPSII, GRnet preparatory ARIS “ADHDyn” & “LHCIIPsbS” w¢ ouvtoviotrc.
GRnet 7th Call for Production Projects Accessing ARIS project “LHCIICRYSTAL” 3.0
mn std cpu-core hrs, w¢ ouvepyatng.

5. PRACE project 2018194641 csmiyopriynon o€ umoAoylotikd xpovo 17.0mn std-cpu
core hrs @SuperMUC HPC (Leibniz Supercomputing Centre). “CDynLHCII - Clustering
Dynamics of the major Light Harvesting Complexes (LHCII) of Photosystem Il under
Photoprotection”, w¢ ouvrovioTtrg.

6. PRACE DECI-15 Access Project 15DECI0328 LHCPSSalt “LHCII-PsbS complex confor-
mations under varying salt content” ~4.0mn std-cpu core hrs, w¢ guvtovioTrc.
7. COST Action CM1401: Our Astro-Chemistry History. Emitponr Awaxeipiong (évapén

Arnpihlog 2015).

8. Emwopnynon kwntikotntag Erasmus ywa ekmaidevon (emiokéntng otnv Akadnuia
Emotnuwv tng Toexiag, Ivotitovto Opyavikng Xnueiog kot Bioxnueiag, Mpaya).
Mang 2015.

Agk 2010 — Ask 2014:
Néktopag, Texvoloywko Mavemniotiuo Kompou, Tunua EmotAung kot TexvoAoylag
MNepBaArlovroc.

1. Evapktipla Xpnuatodotnaon, Texvoloyiko Mavemnotiuo Kompou (40.000 €)

2. “Activation and reduction of Nitric Oxide (NO) to laughing gas (N>O) by Nitric Oxide
Reductase (NOR) and heme-copper cbbs oxidase (Mnyn: 16pupa Npowdnong Epsuvag
€133.181. TEXNOAOTIA/GEMIZ/0609/05 (BE): (2011-2013), w¢ cuvepydTnc.

3. Cy-Tera & LIinkSCEEM HPC emuxopnynoelg umoAoylotikol xpovou (860.000 wpec,
standard core-hours), yla to epguvntika npoypappota: LinkSCEEM Isprob104s1, Is-
prol3al21sl, pro13b113s1, kat prol4al20) wg CUVTOVLOTAG.

4. The Deutscher Akademischer Austauschdienst (DAAD)/ German Academic Exchange
Service. Emuopriynon vyia Awtowon ASEMUNDUS (ouvepyaoio Mavemiotnuiwy
Aotoac/ Eupwmng).

5. COST Action ES1206: Advanced Global Navigation Satellite Systems tropospheric
products for monitoring severe weather events and climate (GNSS4SWEC) —
Ertponiy Alaxeipiong & Méhog WG2 (Anén AmpiAdtog 2015)
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MEPOZ D — ENIZTHMONIKES ENQ3XEIZ/ KOINOTHTEZ

Evepyo -

(1) Méhog Apepikavikig Evwong Xnukwv (ACS)

(2) MélocEvwong Bioduaikwv (BPS)

(3) Méhog Emutpomnric Katavoung YmoAoylotikoU Xpovou LinkSCEEM/ Cytera-EM
(IlvotitouTo Kumpou)

(4) ZupBoUAlo tou doOpoup Xpnotwv Ymep-umoloylotikol Kévtpou (lvotitouto
Kompou)

Téwg -
(1) MéAog Baowikrig Evwong Xnueiag (RSC) (2014-2016)
(2) MéAog Apepikavikng Evwong Nlewguoikwy (AGU) (2016)

MEPO2Z E — EKMAIAEYTIKO EPIroO KAI AIOIKHTIKA KAOHKONTA

BonBaoc¢ Abaokaliac (MSc, Ph.D, postdoc: 2000-2008)
Navemotipo KpAtng, THARO Xnueiog

(a) Epyaotrplo Avopyavng Xnueiag Il, 2001, (B) Epyaotiplo Mevikng Xnueiag |, 2001,
(v) Fevikn Xnueia 1, 2002, (6) Blioxnueia I, 2003, 2006 & 2008.

Avegaptntn Awdaokalia (Aéktopag, Enikoupog KaBnyntn¢: 2011-oruepa)
Texvoloywké MNavermotiuo Kumpou, TuAipa Emotiung kat TexvoAoyiog

NepBaAiovtog/ XnuikRg Mnxavikng

Ta televtaia xpovia (2011-2019), €xw/ eixa ave€aptnin SbaokaAia ota
TOPOKATW HaBrpaTa TAVETLOTNULAKAG ekmaidevong, oto Tunua Emiotiung kot
Texvohoyiag MNepipallovtog, oto Texvoloylko Mavemotiulo Kumpou, o€
Metantuylako: (1) YrmoAoyiotiky MeptBaAdovtikn Xnueia, Boxnueia kot BioAoyia
(Eapva e€aunva 2012-2017), (2) Ewdika Oépata otnv NeptfaAlovtikr) Bloemotiun
(OBwonwpwvd efaunvo 2014), kol mpomrtuxlako eminedo: (3) YmoAoylotika
NepBardovtika Movtéha & Ewocaywyny oto MATLAB (Eapwad e€aunva 2011-
onuepa) (4) Movtéla Awaonopadg (DOBwonwpwva e€aunva 2011-2017), (5) @uowkn
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NepiBdaArovtog — Metewpoloyia (DOBwonwpwo eaunvo 2011), (6) ApXES
Oeppoduvaptkng (Eapva e€apnva 2011-2012), (7) Edappoouévn Oeppoduvapikin
Il, (Eapwo E€aunvo 2020) kot (8) Auvapwkn Mpocopoiwon IUCTNMATWY HE TN
BonBsia H/Y (DBwonwpvo e€aunvo 2019).

MNavemiotuio Kpntng, Tunua BioAoyiag (petd anod npdéokAnon): «PQTOIYNOEZH:
H ¢wrtoouvOetikl MNXoOvA OTO HMKPOOKOTO TG Moplakng AUuVOMIKAG», OTO
LETATITUXLAKO Tipoypappa «Moplakn kat Epappoopévn Biodoyia Qutwv — Mpaaotvn

Blotexvoloyiay.

Akadnpuaikd & Alolkntikd kodBrkovra:
Texvoloywké MNavermotiuo Kumpou, TuARpa Emotiung kat Texvoloyiog

NepBaAAovtog

1. ZuykAntuikn Emutpomn Zuotnpdatwv MNAnpodopikng kat TexvoAoyioag (ZMT)
(2012-2018)

(a) Avadswpnoeic Tou etrotou mpolnmoAoyiouou tou lNavemioTnuiov mou apopd thv
Yrnnpeoia SAT

(b) Emtpornt tou Epyou IdM (IAM) yia thv evowuatwaon tou “Identity Access
Management” ota TANPoO@opLaKA cUTTNUATA TOU TeYVoAoyiko lNavemiotnuLo
Kormpou

(c) Emtpornn yia to Epyo «Aoyiouika Microsoft yia gpottntécy

(d) Emtporn) yia TV MOALTIKY KOl TOUC KAVOVEG mPooBaong oto SLadikTuo amo Toug
xpnotec tou TexvoAoyikou lavemiotnuiov Kumpou

2. Emuponn Mpontuxtakwv & Metantuylokwv Inouvdwv tou Tunuartog (2011-

oruepa)

3. Emurponn AtaocdalAiong Mowotntag tou Tunpartog (2011-2018)

4. Tnv Ad hoc Emupomnry Movadwv ECTS tou Texvoloywou MMavemiotnuiou
Kompou (2014)

5. Tnv Ad hoc Emutponi yia to «Avoiyto Navenotpio» (2016-onuepa)

6. Tnv Emuponn Naykumpuwv Efetdoswv yla tnv €loaywyn otnv Avwtepn
Exnaidevon Kumpou-EANadag (2014)

7. MEAoG tnC €POPEVUTLKNAG EMITPOTNG VIO TNV €KAOYH TwV AKASNUAIKWY HEAWV

Tou ZupBouliou tou Mavemnotnuiov (2012)
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MEPO3Z F — EPEYNHTIKA ENAIAOEPONTA

E{pat umevBbuvog tou Epyaoctnpiou YmoAoylotikwv MeptBaAloviikwy MovtéAwv
(CEM) oto Tunuo Emotiung kat Texvoloyiag MeptBdAlovtog (Texvoloyiko
MNavemotnuio Kumpou). OL avefdptnteg €PeUVNTIKEC HOU  SpACTNPLOTNTEC
ETUKEVTPWVOVTAL OE UTIOAOYLOTIKEC LEAETEC (LOVTEAQ) LEYAAWY BLOAOYLKWV 1 ULKPWV
OEPLWV HOPLWV TIOU CUMMETEXOUV Ot Sladikaoieg BLoAoyikng Katl mepLBAAAOVTIKNC
onuaoctag. Metall aAwv, n €peuva pou nepthapBavel tn Blopuaotkn Kat Broxnueia
Tiow amo tn Soun Kot AslToupyia Twv ALUo-TMPpWTEIVWY, OTwg N puoodatpivn (Mb)
N KUTOXPWULKA ¢ ofeldaon (CcO) otnv aAAnAsmidpacn Toug pe atpoodalplkd agpla
(COx, NOx). Me auto Ttov tpormo maipvoupe TANPodOPLEC OXETIKA UE TN AslToupyia
toug oe {wvtavol¢ opyoaviopoUG 1 tov miBavo toug poAo wg meplBarlovtikol
aloOntnpes. OL peAéteg pou oto Qwtoovotnua Il (PSII) oxetilovtal e TO UNXAVIOUO
anooBeong tng mepilooslag nAlakng evépyelag (Mn Owtoxnuikn AnocBeon i Non
Photochemical Quenching, NPQ) kat tn Stadikaoia pwtonpootaciag Twv GpuTwV mou
oxeTiletal apeoa pe €va PetafalAopevo KALPQ, TNV apoaywyr avOekTKwY Gutwy,
v £€kAuon O Kkal Tov KUKAO Ttou avBpoka. MoapdAAnAa, oL €PEUVNTIKEG HOU
Spaotnplotnteg adopolv Kal otn GUOLKOXNUELD TNG SUVAULKAG TWV Hopilwv VEPOU
(6uvaukn dtaluong - hydration dynamics), mou anoteAoUv T BAaon yLo LEAAOVTIKEC
€peuveg oto nedio g aAAnAenidpaonc mpwteivwy kat dtaAutn (protein hydration
dynamics).

OL O0Mo kol aufovopeveg avnouxleg oxetikd pe ta meplfalloviika Bfpata,
o6nyoUV TOUC EMIOTAMOVEG OTNV avalnTnon AVAVEWGCLUWY TINYWV EVEPYELAC, WOTE
va KaAUgouv tnv avénon otnv maykoopla Intnon. Itn ¢uon, o KUKAOC TOu
ofuyovou mou Siatnpei tn {wn: Oz + 4e” + 4H* < 2H,0 umokwveital anod Slepyaoieg
Omwe n dwtoouvOeon Kal n KUTTapLkn avamnvor (ofeldwtiki pwodopuliwon). ITig
Olepyaociec autég, n evépyela €KAUETOL-CUAAEYETAL HE OXAOEL OECHWV  Kal
Katavalwvetal-anodnkevetal o dtadikaoieg Snuloupyiag deopwyv. OL EMOTAUOVEC

OTOXEVUOUV OUVEXWC OUTEC TIC SLoSIKOOLEC O EPEVUVEG QLXUING, WOTE VA OXESLAOOUV
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OUVOETIKA. OUOCTHUATA TIOU TIPOCOUOLWVOUV T POOLKA XOPAKTNPELOTIKA TOUG,
avarnapayouv tn Asttoupylia kot divouv Bactkég mMAnpodopileg Tou pUNXOVIOUOU TOUG.
ErumAéov, edika yia tn Owtoouvbeon kat ta poviéAa tou Qwtoouotrpartoc-ll, o
oxeSlaoUOG umopel va 0dnynoeL og epappoyEG OWE N TeExvNTH dwtoouvOeon Kal n
amodoTIK) oUYKOULS dwTO¢ o nAlakd keAld. Mmopel va cuoxetiotel, oe Babog
XpOvou, He TN Onuioupyia avOekTlikwv GuUTWV o €va HETABAANOPEVO KALUQ
(av€avopevn nAwakn aktivoBoAia, KUpata Kavowva, avEnon TG aAaTOTNTAC OE £va
ouvexw¢ ¢Oivov biktuo Udpeuong). Qotdoo, €umodlo ylo pla amodoTIKOTEPN
Stadikaoio PwtoouvBeong amoteAel To yeyovog Mwe oe ouvOnkeg uPnAng €kBeong
oe dwg, ol GwTOooUVOETIKOL OpyavIopol €vepyomoloUV Tt GwTOMPOoTACLA TOUG Kal
LETATPEMOUV €val LEYAAO TUAMA TNG PWTOVIAKAG EVEPYELAG 0€ Bepuotnta. Mépa amo
TIC Mpoodateg peAéteg oto CP29 kat ta peilova LHCI, amd tnv €peuvnTikr HOU
opada, umapxet €éNewpn otn PBiBAoypoadic amd OXETIKEC HEAETEG OE QATOWLKNA
KAlpaka, mou Ba pmopoloOV va TOPACKOUV TIG KUPLEG aAAayEC otn Stapopdwaon
TWV TMPWTEIVWV TOU CUUPETEXOoUV otn Sladlkaoia kol €ival amopaitnteg ylo TN
Boxnueia tng pwronpootaciag. Ol MPWTIEIVEG AUTEC UMOPOUV VAL OTOXEUTOUV OTh
Blotexvoloyia. H épeuva awxung oe QwtoouvBeon kat Ofelbwtik Qwodopuliwon
mapexet (a) tTn Babutepn KaTOVONGN TOU LOPLAKOU UNXAVIOUOU GwTOMPooTaciog O
QTOULKN KAlpaKa mou gival akopa utntd avalntnon, Kat (B) To cuvoAo tou Bloxnuikou
KUKAOU TOU 0€UYOVOU, KOl TLG LNXOAVIOTIKEG OUOLOTNTEC LETOEL TwV OfelboavaywyLka
evepywVv Metafatikwv PeTaAwv (Fe, Cu, Mn) mou &nuioupyolv 1 oxalouv tov
Loxupo deopd 0-0. H kutoxpwutkn ¢ Oeldaon (CcO) kabilotatal o€ auTH TNV OMTIKNA
€va  ONUAVTIKO emiong é€viupo-otoxoc. Mia  8itti omtik) HE  ouvduaouo
UTTOAOYLOTIKWVY KOl TIELPAUATIKWY TEXVIKWY Bloxnueiag, Bloduolkng kat BLoAoyKng
XNHUElOG KaBLotd TtV OMAdH HOU ML OO TIC TIO KATAAANAEG Vol UEAETHOOUV
QVTLOTOLYOUC amalTtnTIKOUC EPEUVNTIKOUCG OTOX0UG, KaBwg elval emiong onUavTiko n

AvaTtoAikr) MeoOyelog va EUTTAOKEL OTOV TOUEX QUTO.

E{pat opdtipog kpLtrg o meplodika omwc ACS Physical Chemistry, RSC Phys. Chem.
Chem. Phys., RSC Advances, Springer J. Molecular Modeling, meplodika OMICS
Chemistry, Biochemistry & Pharmacology, Kol ylo €PEUVNTIKEG TIPOTAOEL( OE

Ynepunoloylotika (High Performance Computing, HPC) Kévtpa (LinkSCEEM, CyTera-
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EM, GRNET HPC, CSCS-Swiss National Supercomputing Centre, Biotechnology and
Biological Sciences Research Council BBSRC, NOW - Netherlands). Avikw otnv
Ekdotik Opada tou meplodikot Chemistry of Compounds (Verizona Publisher) kat

Twv neplodikwv SRL Biology tou ekdotikol oikou SciRes Literature.

MEPOZ G — AIEONEIZ 2YNEPIAZIEZ

KaB. ®apavrtog Ztavpog, Tunua Xnueiag, Mavemotiuio Kpntng & 16pupa
Texvoloyiag Epeuvag, EANada

Prof. Teizo Kitagawa, Specially Appointed Professor; Graduate School of Life Science,
University of Hyogo

Prof. Guallar Victor, ICREA Research Professor at Barcelona Supercomputing Center -
Centro Nacional de Supercomputacion (BSC-CNS). Life & Medical Sciences.

Prof. Alexander Ruban, School of Biological and Chemical Sciences, Queen Mary,
University of London

Prof. Ulrich Kleinekathofer, Computational Physics and Biophysics Group, Jacobs
University Bremen gGmbH, Department of Physics & Earth Sciences Focus Area
Health

Dr. Christopher Duffy, Cellular and Molecular Biology, School of Biological and
Chemical Sciences, Queen Mary, University of London

Ap. Kuplakog Netpatog, Epeuvntng, Epyaotrplo Kpuotalhoypadiag I, Ivotitouto
Moplakng Bloloyiog kat Biotexvoloyiag, 16pupa Texvoloyiag Epeuvag, EAAGSa
(ITE).

MEPOZ H — AKAAHMAIKO EPTO 3E ®OITHTES

Mpornttuyiakéc AitmAwuartikéc Epyaoiec (Mtuyio)

OAokAnpwpéveg (9): XapaAdaumoug DeBpwvia, lwdvvou Neoduta, Mavayliwtou
Qwotnpa, Nedpxou Eiprivn, Anuntpiou A. Kwvotavtivog, Newpyiov A. lewpyla,
EAeuBepiou Avtwvng, Bopkd OAwpa, Xapaldumnoug Avépéag, Naialng K. Avdpéag,
Katowvn Navaywwta
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Metarntuyltakéc AumAwuatikéc Epyaciec (Master’s)

OAokAnpwpéveg (3): XapaAdaumoug DeBpwvia, lwavvou Neoduta, Mamaddtog
2wtApNgG

Abakropikéc Epyaaisc/ Yrown@iot Aibdkropec (Ph.D):

Evepyég (3): Zahapex Avaotaoia, MNanaddrtog Zwtripng, Kwvotavtivou Avaotacia

Zuppetoxn otnv Emtpony A§loAoynong yia AimAwpatikég Epyacisg os

Npomntuxiako | Metantuylako Eninedo: 20
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MEPOZ | — AHMOZIEYZEIZ
AHMOZIEYZEIZ 2E AIEONH MNEPIOAIKA ME OMOTIMH KPIZH

*Suyypapeac AAAnAoypapioc

01. Daskalakis V¥, Maity S, Hart CL, Stergiannakos T, Duffy CDP, and Kleinekathofer
U Structural Basis for Allosteric Regulation in the Major Antenna Trimer of Photosys-
tem 11 (2019) J. Phys. Chem. B, doi: 10.1021/acs.jpch.9b09767

02. Daskalakis V*, Papadatos S, Kleinekathoefer, U Fine tuning of the photosystem Il
major antenna mobility within the thylakoid membrane of higher plants (2019) Bio-
chim. Biophys. Acta — Biomembranes, 1861, 183059.

03. Maity S, Gelessus A, Daskalakis V, Kleinekathoefer, U* On a Chlorophyll-
Carotenoid Coupling in LHCII (2019) Chem. Phys. 526, 110439

04. V. Daskalakis V* Protein-Protein Interactions within Photosystem Il under Photo-
protection: The Synergy between CP29 Minor Antenna, Subunit S (PsbS) and Zeaxan-
thin at all-atom resolution (2018) Phys. Chem. Chem. Phys. 20, 11843 — 11855.

05. Daskalakis V*, and Papadatos S The Photosystem Il Subunit S under Stress (2017)
Biophys. J. (Cell) 113 (11), 2364-2372.

06. Papadatos S, Charalambous C A, and Daskalakis V* A pathway for protective
quenching in antenna proteins of Photosystem Il (2017) Scientific Reports (NPG) 7,
2523. doi: 10.1038/s41598-017-02892-w.

07. loannou A, Daskalakis V, and Varotsis C* Detection of Maillard reaction products
by a coupled HPLC-Fraction collector technique and FTIR characterization of Cu(ll)-
complexation with the isolated species (2017) J. Mol. Struct. 1141, 634-642.

08. loannou A, Lambrou A, Daskalakis V* and Pinakoulaki E* Coupling of helix E-F
motion with the O-nitrito and 2-nitrovinyl coordination in myoglobin (2017) Biophys.
Chem. 221, 10-16.

09. loannou A, Lambrou A, Daskalakis V and Pinakoulaki E* Nitrite coordination in
myoglobin (2017) J. Inorg. Biochemistry (JIB), 166, 49-54.

10. loannidis NE, Papadatos S, and Daskalakis V* Energizing the Light Harvesting An-
tenna: Insight from CP29 (2016) BBA — Bioenergetics, 1857 (10), 1643-1650.

11. Salameh A, Vorka, F, and Daskalakis V* Correlation Between Surface Tension and
the Bulk Dynamics in Salty Atmospheric Aquatic Droplets (2016) J. Phys. Chem. C, 120
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(21), 11508-11518

12. Daskalakis V, Ohta T, Kitagawa T, Varotsis C* Structure and properties of the cat-
alytic site of nitric oxide reductase at ambient temperature (2015) Biochim. Biophys.
Acta — Bioenergetics, 1847(10), 1240-1244.

13. Daskalakis V*, Charalambous F, Demetriou DC, Georgiou AG Surface-Active Or-
ganic Matter induces salt morphology transitions during new atmospheric particle
formation and growth (2015) RSC Adv., 5, 63240-63251.

14. Daskalakis V*, Charalambous F, Panagiotou F, Nearchou | Effects of Surface Ac-
tivity on Carbon Dioxide Nucleation in Atmospheric Wet Aerosols: A Molecular Dy-
namics Study (2014) Phys. Chem. Chem. Phys., 16: 23723-23734.

15. Daskalakis V*, Hadjicharalambous M Hexagonal Ice Stability and Growth in the
presence of Glyoxal and Secondary Organic Aerosols (2014) Phys. Chem. Chem. Phys.
16(33): 17799-17810.

16. Pinakoulaki E, Daskalakis V, Ohta T, Richter O M, Budiman K, Kitagawa T, Ludwig
B, Varotsis C* The protein effect in the structure of two ferryl-oxo intermediates at
the same oxidation level in the heme-copper binuclear center of cytochrome c oxi-
dase. (2013) J. Biol. Chem. 288(28): 20261-20266.

17. Porrini M, Daskalakis V, Farantos SC* Exploring the Topography of Free Energy
Surfaces and Kinetics of Cytochrome c¢ Oxidases interacting with small ligands (2012)
RSC Adv. 2: 5828 - 5836.

18. Kampanarakis A, Farantos SC*, Daskalakis V and Varotsis C Non-Linear Vibra-
tional Modes in Biomolecules: a periodic orbits description. (2012) Chem. Phys. Else-
vier, 399: 258-263.

19. Pinakoulaki E, Daskalakis V and Varotsis C* (All authors have contributed equally
to this work) The origin of the FeY=0 intermediates in cytochrome aas oxidase.
(2012) BBA Bioenergetics, 1817: 552-557.

20. Daskalakis V, Farantos SC, Guallar V, Varotsis C* Regulation of Electron and Pro-
ton Transfer by the Protein Matrix of Cytochrome c Oxidase. (2011) J. Phys. Chem. B,
115(13): 3648-3655.

21. Daskalakis V*, Farantos SC, Guallar V, Varotsis C Vibrational Resonances and Cus
displacement controlled by proton motion in Cytochrome ¢ Oxidase, (2010) J. Phys.
Chem. B, 114(2): 1136-1143.

22. Daskalakis V, Varotsis C* Binding and Docking Interactions of NO, CO and O; in

Heme Proteins as Probed by Density Functional Theory, Review for the Special Issue
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on “Application of Density Functional Theory in Chemical Reactions”. (2009) Int. J.
Mol. Sci., 10: 4137-4156.

23. Porrini M*, Daskalakis V, Farantos SC, Varotsis C Heme Cavity Dynamics of Pho-
todissociated CO from bas-Cytochrome ¢ Oxidase: The Role of Ring-D Propionate,
(2009) J. Phys. Chem. B, 113(35): 12129-12135.

24. Daskalakis V, Farantos SC*, Varotsis C Assigning vibrational spectra of ferryl-oxo
intermediates of cytochrome c oxidase by periodic orbits and Molecular Dynamics,
(2008) J. Am. Chem. Soc 130(37): 12385-12393.

25. Daskalakis V, Pinakoulaki E, Stavrakis S, Varotsis C* Probing the environment of
Cug in heme-copper oxidases. (2007) J. Phys. Chem. B 111: 10502-10509.

26. Pinakoulaki E, Yoshimura H, Daskalakis V, Yoshioka S, Aono S, Varotsis C* Two
ligand binding sites in the Ox-sensing signal transducer HemAT: Implications for lig-
and Recognition/ Discrimination and signaling. (2006) Proc. Natl. Acad. Sci. USA 103:
14796-14801.

27. Pinakoulaki E, Koutsoupakis C, Stavrakis S, Marialena A, Papadopoulos G, Daska-
lakis V, Varotsis C* Structural dynamics of Heme-copper oxidases and Nitric oxide
reductases: Time-Resolved step-scan FTIR and Time-resolved Resonance Raman stud-
ies. (2005) J. Raman Spec. 36: 337-349.

28. Koutsoupakis C, Pinakoulaki E, Stavrakis S, Daskalakis V, Varotsis C* Time-
resolved step-scan Fourier transform infrared investigation of heme-copper oxidases:
implications for Oz input and H,O/H* output channels. (2004) Bioch. Biophys. Acta
1655: 347-352.

KEDAANAIA ZE BIBAIA, APOPA ANAZKOMNHZHZ

01. Salameh A, and Daskalakis V* Atmospheric Ice Nucleation by Glassy Organic
Compounds: A Review (2017), Chem. Comp. J 1(1): 13-23.

02. Daskalakis V, Varotsis C* Probing the Action of Cytochrome c Oxidase (2014) The
Structural Basis of Biological Energy Generation, Advances in Photosynthesis and
Respiration, 39 (10): SBN 978-94-017-8742-0.

03. Daskalakis V*, Farantos S C, Varotsis C Tuning heme functionality: the cases of

Cytochrome ¢ Oxidase and Myoglobin Oxidation (2012), LNCS - Springer-Verlag Ber-
lin, Heidelberg, p. 304-315. ISBN: 978-3-642-31124-6.
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04. Daskalakis V, Giatromanolakis M, Porrini M, Farantos, SC* and Gervasi O Grid
Computing Multiple Shooting Algorithms for Extended Phase Space Sampling and
Long Time Propagation in Molecular Dynamics. Computer Physics, Chapter 4 pp. 1-
18, 2011 © Nova Science Publishers, Inc. Editors: B. S. Doherty, A. N. Molloy. ISBN
978-1-61324-790-7.

AHMOZIEYZEIZ 2E AIEONH 2YNEAPIA ME OMOTIMH KPIZH

01. Daskalakis V*, Farantos SC, Varotsis C Protein Dynamics and Spectroscopy for
Ferryl Intermediate of Cytochrome c Oxidase: A Molecular Dynamics Approach.
(2007) AIP Computation in Modern Science and Engineering, Proc. 963(2): 31-34.

MEPOZ J — 3YMMETOXH ZE EMI2THMONIKA 2YNEAPIA — OMAAEZ EPTAzIA: KAI
2EMINAPIA

1. Daskalakis V., Stergiannakos T., Papadatos, S. The Synergy between LHCII and
PsbS under Photoprotection, Biophysics of Photosynthesis 2019, Accademia dei Lin-
cei, Rome ltaly, October 2-4, 2019

2. Daskalakis V., Stergiannakos T., Papadatos, S. The Photosynthetic Apparatus un-
der Stress by Molecular Simulations, Photosynthesis Gordon Research Conference,
Grand Summit Hotel at Sunday River in Newry, ME United States, July 21-16, 2019
(by invitation only).

3. Daskalakis V. Lecture, Fine Tuning of the Photosynthetic Apparatus, Department
of Materials Science and Technology, Heraklion, Greece, 20 May 2019 (invited talk).

4. Daskalakis V. Lecture, The Photosynthetic Apparatus under Stress by Molecular
Simulations, National Hellenic Research Foundation, Athens, Greece, 17 December

2018 (invited talk).

5. Daskalakis V. Molife Research Seminar, Triggering Photoprotection in Photosys-
tem Il Light Harvesting Complexes by Molecular Simulations, Bremen, Germany
GmbH, 25 September 2018 (invited talk).

6. Daskalakis V. 62" Annual Meeting Biophysical Society, S(T)IMULATING THE IN-
TERPLAY BETWEEN PHOTOSYSTEM Il PROTEINS AND THE XANTHOPHYLL CYCLE IN
PHOTOPROTECTION, San Francisco, USA, 17-21 February 2018

7. Daskalakis V. 39 EMN Meeting on Computation and Theory — Molecular Dynamics
and Its Applications, The effect of proton and potential gradients on integral mem-
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brane proteins: Insights from Molecular Dynamics simulations, Dubai UAE, 6-10
November 2017 (Invited Talk)

8. Daskalakis V, Papadatos S. 42" FEBS Congress (from molecules to cells and back)
— The Photosystem Il Subunit S Dynamics under Stress, Jerusalem Israel, 10-14 Sep-
tember 2017 (Poster).

9. Daskalakis V, Salameh A, AGU 2016 Fall Meeting — Correlation Between Surface
Tension and the Bulk Dynamics in Salty Atmospheric Aquatic Droplets, San Francis-
co USA, 12-16 December 2016 (Poster).

10. Daskalakis V, Department of Chemistry University of Crete Seminars, Oxygen
Evolution and Reduction: Common Principles, Heraklion-Crete, Greece, 25 November

2017 (invited talk).

11. Daskalakis V, loannidis NE, Papadatos S. 79™ Harden Conference — Oxygen Evo-
lution and Reduction — Common Principles: Tuning of a conformational change in
CP29 from spinach: from Light Harvesting to Photoprotection, Innsbruck Austria,
16-20 April 2016 (Poster+Talk).

12. Daskalakis V and Pinakoulaki E. New Biological Frontiers Illuminated by Molecu-
lar Sensors and Actuators meeting being held in Taipei, Taiwan, June 28 — July 1,
2015. Abstract titled “Globin Nitrito Heme Fe-O-N=0/ 2-Nitrovinyl Species: Impi-
cations for Myoglobin Helices Dynamics”, fixed-participants meeting.

13. Organizational Committee “12t™" Greece-Cyprus Conference on Chemistry 2015”,
8-10 May 2015, Thessaloniki Greece

14. Daskalakis V, Hadjicharalambous M, Charalambous F Ice 1, crystal stability and
growth in the presence of glyoxal Secondary Organic Aerosol and Carbon Dioxide.
13th Quadrennial IGACGP Symposium 13th IGAC Science Conference on Atmospher-
ic Chemistry (IGACGP, IGAC 2014), Brazil, Natal, 22-26 September, 2014.

15. Daskalakis V, Hadjicharalambous M Probing the Effects of Atmospheric Pollu-
tants on Ice Nucleation. International Conference on Scientific Computing 2013 (CSC
2013), Paphos, Cyprus, 3 - 6 December 2013. (Invited talk).

16. Daskalakis V, Varotsis C The structure of the Hyponitrite in Nitric Oxide Reduc-
tase (NOR). Biophysical Society (BPS) 57th Annual Meeting in Philadelphia, Pennsyl-
vania, February 2-6, 2013.

17. Daskalakis V, ASEMUNDUS Networking seminar in Korea. Erasmus Mundus pro-
gramme to enhance quality in higher education through scholarships and academic
cooperation between Europe and the rest of the world. Seoul, Korea, May 15-16,
2012.

14|Page



18. Daskalakis V, Farantos S C, Varotsis C Tuning heme functionality: the cases of
Cytochrome c Oxidase and Myoglobin Oxidation, 12th International Conference on
Computational Science and Applications (ICCSA 2012), June 18-21, Salvador de Ba-
hia, Brazil, 2012. (Best paper Award)

19. Daskalakis V, Varotsis C Probing the effect of the proximal and distal to the
heme a3 environments in the Cytochrome c Oxidase dioxygen reaction, 15" Interna-
tional Conference on Biological Chemistry (ICBIC15), 7-12 August, Vancouver, Cana-
da, 2011.

20. CD-ADAPCO, STAR-CCM+ Training School, 10-12 May 2011, London, UK.

21. Daskalakis V, Farantos S C, Guallar V, Varotsis C QM/MM Calculations on Cyto-
chrome c Oxidase: Probing of electron and proton pump coupling, TAM 2010 MEET-
ING, Helsinki 15-17 June 2010.

22. Expanding the Frontiers of Molecular Dynamics Simulations in Biology, 23-25
November, Institu d’ Estudis Catalans, Barcelona — Spain, 2009 (Joint BSC - IRB Barce-
lona Conference).

23. Aug. 31 — Sept. 5 2009: Summer School on Simulation Approaches to Problems in
Molecular and Cellurar Biology, Miramar Palace, San Sebastian, Spain. Cecam (Cen-
tre Europeen de Calcul Atomique et Moleculaire), under Psi-K scholarship.

24. Daskalakis V, Farantos S C, Guallar V, Varotsis C Towards the Understanding of
His411-Fe'V=0 Spectroscopic Properties in Ferryl Intermediate of Cytochrome ¢ Oxi-
dase + O; Reaction: A Theoretical QM/MM, MD Approach, 14" International Con-
ference on Biological Inorganic Chemistry (ICBIC14), 25-30 July, Nagoya, Japan, 2009.
SBIC (The Society of Biological Inorganic Chemistry) Poster Award for outstanding
contribution.

25. Porrini M, Daskalakis V, Farantos SC, Varotsis C Heme cavity dynamics of photo-
dissociated CO from bas-cytochrome c oxidase: The role of ring-D propionate, 10®"
Congress in Chemistry Greece — Cyprus, 2-4 July Heraklion, Greece, 2009.

26. a. Daskalakis V, Farantos C S, Varotsis C Assigning Vibrational Spectra of Ferryl-
Oxo Intermediates of Cytochrome ¢ Oxidase by Periodic Orbits and Molecular Dy-
namics,

b. Daskalakis V, Varotis C Cytochrome ¢ Oxidase + O reaction intermediates as
probed by Density Functional Theory: The Proximal and Distal to heme a;z effects,

c. Daskalakis V, Varotsis C Theoretical Studies of Metal-NOx species, isolated
and in aqueous solutions: Raman bands, 10™ Congress in Chemistry Greece — Cy-
prus, 2-4 July Heraklion, Greece, 2009.

27. 15-18 Sept. 2008: Cost Training School On Molecular And Material Science Grid
Applications - Trieste, Italy.
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28. Gervasi O, Farantos S C, Daskalakis V, Giatromanolakis M The Study of cyto-
chrome c Oxidase on the EGEE Grid, 3d EGEE User Forum, Clemont-Ferrand, France,
2008.

29. Daskalakis V, Giatromanolakis M, Farantos SC, Gerbasi O EGEE: Applications in
Classical and Quantum Molecular Dynamics, First Hellas Grid User Forum, Athens,
Greece, 2007.

30. Daskalakis V, Farantos S, Varotsis C Protein dynamics and spectroscopy for ferryl
intermediate of Cytochrome c Oxidase: A molecular dynamics approach, Interna-
tional Conference of Computational Methods in Sciences and Engineering (ICCMSE
2007), Corfu, Greece, 2007. (Award for Best Presentation, by the Organizing Commit-
tee of ICCMSE)

Publication: Protein Dynamics and Spectroscopy for Ferryl Intermediate of Cyto-
chrome c Oxidase: A Molecular Dynamics Approach, AIP Computation in Modern
Science and Engineering, Proc. 963(2): 31-34 (2007).

31. Pinakoulaki E, Ohta T, Daskalakis V, Aggelaki M, Kitagawa T, Ludwig B, Varotsis C
Diogygen activation and bond cleavage in cell respiration as probed by resonance
raman spectroscopy, The second International Symposium on Biomolecular Chemis-
try (ISBC2006), Konan Fiber, Fiber, Konan University, Japan, 2006.

32. Daskalakis V, Frudakis G, Varotsis C DFT Study of endoperoxides and their in-

termediates in Fe(ll) cleavage of the endoperoxy bridge, 19t" National Conference in
Chemistry, Heraklion, Crete, Greece, 2002.
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ANAAYTIKO YIHOMNHMA AHMOXIEYXEQN ([Iporvre ApOpo o
Ileprodwka) 2019

AvaAutikn Alota e Ti¢ meEpIANYELC TwV SNUOCLEUUEVWY EPYATLWV Kol TOUG SEIKTEC
QVTIKTUTTOU TWV avTioTolywv reptodikwy yia ta teAeutaia 5 ypovia (5-year Impact
Factors).

*Suyypapeac AAAnAoypapioacg/ Yrnevduvog

01. Daskalakis V¥, Maity S, Hart CL, Stergiannakos T, Duffy CDP, and Kleinekathofer
U Structural Basis for Allosteric Regulation in the Major Antenna Trimer of Photosys-
tem 11 (2019) J. Phys. Chem. B, doi: 10.1021/acs.jpch.9b09767

Impact Factor: 3.33

H pidfuion mpoteivikdv AETOLPYIOV HECH OAANOGTEPIKOV OAANAEMOPAcE®Y Elvarl &vag
OTUOVTIKOG UNYOVICUOG O€ apKETES dlepyacieg mov dwutnpovy T {on. Xt eotocvvheon, N
ueilova kepaia Tov Potocvomuatog II (LHCID), uropei vo petofaivel 6€ 600 KOTOGTAGELS:
GLYKOUONG e®TOG Kot pmtonpootaciag. H petdfacn avt mopodoteital amd o, GNUOVTIKI
dwfadon mpwtoviov (ApH) eykdpotia tng Oviaxoedodc pepufpdvng. XpnoyomoiovTog
wpocopolnoel Moplokng kot KPBavtikng Avvoutkng, deiyvovpe mog 1o ApH umopei va
pvOuicel ™ dVvOTOTNTO GLYKOMONG E®TOG TNG Kepaiag, oAhootepikd, UESm g ovlgvéng
e&itoviov og {evyn yAOPOPUAANC — KOPOTEVI®MY. XTNV TOPOVGH EPYNCio, TPOTEIVOLUE Eval
unyoviopd ovlevéng tov mepIBoAlovTiK@V cuvOnkdv pe To ¥podvov LmNg TG OlEYEPUEVIG
katdotaong ¢ LHCIL Ze ocvupovia pe v zmepapoatiky Pipioypoaeio, 10 Oempnticd
HUOVTELO QUTO TOPEYEL ONUOVTIKEG AETTOUEPELEG, GE ATOMIKY KAIpoKa, Yo T petdfaon tov
OVAOTEP®Y PLTOV GE KATACTACT POTOTPOCTAGING,

02. Daskalakis V*, Papadatos S, Kleinekathoefer, U Fine tuning of the photosystem Il
major antenna mobility within the thylakoid membrane of higher plants (2019) Bio-
chim. Biophys. Acta — Biomembranes, 1861, 183059

Impact Factor: 3.79

AOY®D TV SLOKVUAVOE®Y TNG NAOKNE OKTIVOBOAING TTOV dEY0VTaL, Ol POTOGVVOETIKEC KEPOieg
(LHCII) evoAirdocovv peta&d 000 KoTaoTaoemv 6Tig Bulakoeldeic pepPpiveg Tov avatepmy
QLTOV: TNG CLYKOMNG PMOTOG Kot TG wTo-tpoctaciag. H evallayn avt puOuileton and
pio dwopaduon mpwtoviov (ApH) eykdpoia g peuPpdvng, kobog emiong kol omnd v
oAAnAemiopoon TOV Kepaldy He TV vropovada S tov Pwtocvotiparog II (PsbS). Me Bdon
™ Prloypaeio, N terevtaio guvoel ™ dnuovpyia cvoowpotopdtoy LHCIL Tt peiétm
OUTY], PNOUOTOLOVUE LOPLOKES TPOCOUOIDCELS GE ATOMIKO Kot adpd (coarse-grain) emimedo
g peilovog tpyuepovg LHCII kepaiag, o younio (awénuévo ApH) kot ovdétepo pH, kabog
eniong kou oe ovumioka LHCII-PsbS oce éva peaiiotikd pepfpavikd mepifaiiov. Ta
OTOTELECUATA LOG KOTAOEIKVOOLY TN duvaToTtnTo dnuovpyiog cvooouatopdtov LHCIT kat,
o€ cLUE®VIN e TNV TEPaUaTiKn BipAtoypagic, arokaAdaTovy To poAo TG PsbS oe atopkm
KAipoxo. H PsbS tpomomnotel t1g odAnAemidpacelg peta&y e LHCII kot tov Bulaxoeldmv
Mmdiov kot arokabiotd v kivnrikotnto tov LHCI mwov ydvetonr amd ™ petdfocn o€
KOTAOTOOT] POTO-TPOCTUGING. L€ TANPT] CUUPOVIO, IE TO ATOTEAECHOTA oG, 1) O1dyvomn TG
LHCII ot peuPpdvn e&optdtol 1060 amd NAEKTPOSTATIKEG AAANAETIOPACELS, OGO Kol OO
TNV avovTieTtoryio VOPOPOPOV TEPLOYDV UEUPPAVNG-TPMTEIVNG, L€ GUVETELD, VO, LNV DITOKOVEL
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670 HovTELO Otdyvong Saffman—Delbriick.

03. Maity S, Gelessus A, Daskalakis V, Kleinekathoefer, U* On a Chlorophyll-
Carotenoid Coupling in LHCII (2019) Chem. Phys. 526, 110439
Impact Factor: 1.822

Ta ovotepa @LTA £yovv ovamtOEEL TEPITEYVOVG UNYXOVIGUOVS Yo Tn pOOwon g
QMTOGVVOETIKNAG TOLG dpactnpotntag. Aeevog vy T UEYIOTN amdOO0GT G YOUNAN
QOTEWVOTTA, 0ALA KoL TN BEATIOT 0mdKplon Tovg otic dwoPabuicelc e Xtn PifAitoypagia
npoodtopileTar £va cuykekpiévo (gbyog yhmpopviing-a (Chl-a)/ kapotevoeldovg (Car), otn
ueilovo @otocviiektikny kepaio tov DPwrtocvotiuatog I (LHCID), mwov avolaupdvet
pLOUGTIKO POLO, LE peTaPOpa evépyelog amd v Qy katdotoon tng Chl-a ot «okotevn»
S1 katdotacn TOL KOPOTEVOEWOVS, HE WKpO ypdvo (one. T tov mpocdlopiopud tng
ovlevéng e&rtoviov 610 Levyog, epapudlovpe tn pébodo TrESP (poptia petdntmong amnd
NAEKTPOCTOTIKG OLUVOULKEA), 1] OTOI0 OTOLTEL ATOMIKG, POPTIO. UETATTMOONG. TN UEAETT OV,
npoocdlopilovpe o @opTic. QLTA YPNOLOTOIOVTEG OLOPOPETIKEG YNMIKEG HEBOOOVG Ko
Biproypapikd dedopéva. Emmiéov, n ovlevén yuwn to {evyoc Chl-a/Car mpocdiopiletol og
TPOYLEC LOPLOKNG OUVOUIKNG KOl TO, ATOTEAEGLLOTA TAPOVGIALOVTOL GTO TANIGLO SLUPOPETIKMV
Tiudv pH Kot 1ovTikng 1oyvoc.

04. V. Daskalakis V* Protein-Protein Interactions within Photosystem Il under Photo-
protection: The Synergy between CP29 Minor Antenna, Subunit S (PsbS) and Zeaxan-
thin at all-atom resolution (2018) Phys. Chem. Chem. Phys. 20, 11843 — 11855.
Impact Factor: 4.216

H dnpiovpyio mpoTeiviK®V GUUTAOK®V OTOTEAEL OCTLAVTIKO HEPOG TV OLEPYUCIDV
vrootpiéng Long oe kuttapikd eninedo. 1o Potocvomua I (PSID) tov avotepmv putav,
VIAPYEL Ui LGN 1oppoTia LETAED GUYKOUIONG PMTOG KUl POTO-TPOGTAGIOC TOV
TEPLOUPAVEL TPOTEIVIKO COUTAOKA, G€ GLVONKES HETOPAALOUEVG EvTaong ewToc. H
woppomia ot Ppicketar akouo Vo e&gpevvnon. X HeAét awtr, cuvovdlovtal
uebodoroyiec ayung mov Paciloviar otn Mopiakn Avvapkn (MD) kat wapéyovv
TANPOQOPIEG G SOUIKO KO EVEPYELOKO EMITEDO Yia £Va, TETOL0 GUUTAOKO — peTo&y g CP29
EMIOCOVOG KEPOLOC GLUYKOMONG POTOG Kot TG vitopovadag S tov PSII (PsbS). To
UIKpooKoTiKO poviélo CP29-PsbS mepthapfavel tnv ektevi] SerypatoAnyio OAOV TV
KOTOGTACEMY TOV GUUTAOKOV, GE ATOUIKT KATLOKO, TUPOVGID TG POTO-TPOCTATEVTIKNAG
Zea&ovOivne (Zea). [Tapovcialetar, £T01, (o KaAd optopuévn SIETLPAVELN OAANAETIOpAONS
CP29-PsbS, mov tomobeteital otn doun tov vaep-cvumidkov PSIL. [Tpokdmtovv
LOKPOCKOTIKEG GUVOECELS KOl AAANAETIOPAGEIC KATE UNKOC TV LLOVOTOTIDV UETUPOPAG
gvépyelog amo Ti¢ kepaieg atov mupnva tov PSIT (PsbS-CP29-CP24-CP47). Ot
OAMNAETIOPAGELG OVTEC SIKALOAOYOVVTOL GTO TAAIGLO TNE TEWPANATIKNG PiMoypapiog, Kabdg
OL TTPOTYOVLEVA OPAVEIG AETTOUEPELEG GE ATOMIKO EMITEDO, YivovTal Tdpa YVooTés. Ta
amoteléoparta omd avt T UEAETT ou{nTovVTaL 6TO TAMIGLO TG Mn-DoToymutkng
ArndcPeonc (NPQ) tov ®Oopiopod g XAwpo@OAng, evOg UNYavIGLOD TPOGTAGING TOV
DdoTocVeTANATOC 0md TNV TEPIGOELN EVEPYELOKT POpTIoT (S1€yepon). H Zea Bpicketal ot
dempaveto, peta&y tv PsbS-CP29 kot mpoteivetal pa iooppomio petald g petdfoong e
PsbS amo duepéc og povopepés kat g otabepotntog tov PsbS-CP29 cupmiokov. H
eoppomia avtr e€aptdtar omd To pH Kot pmopel vo 6TOXEVTEL OTI UNYAVIKT VEDV EODV
QLTOV OV gueoavilovior aviekTikd oty £kBeon 610 PMC, AALA TOPOVGLALOVY EMTAEOV
avénon og Propala kat kapmovg. Télog, n véa Tpocéyyion mov Paciletar otn uébodo MD
umopel va ypnoomombei yevikd yio T HeAETN OAANAETIOPAGEWDVY TPAOTEIVIG LE TPOTEIVY,
eva 1 doun tov PSII mov mpoteivetan umopei va ypnoyomombei wg doun ekkivinong oe
LOPLOKEG TTPOGOUOIDGELG UEYOANC KAIUAKOC TOV POTOGLVOETIKOD LUNYAVIGHOD GE GUVONKEC
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NPQ.

05. Daskalakis V*, and Papadatos S The Photosystem Il Subunit S under Stress (2017)
Biophys. J. (Cell) 113 (11), 2364-2372.
Impact Factor: 3.743

H un-potoynukn andcsPeon (NPQ) amoterel unyavicud tpoctaciog Katd Ty vrepdiéyepon
tov ®wrtocvotiuatog II (PSI) mov evepyomoteiton pe v nepiooeia ApH otig
emtoovvOeTIKES pepPpdves. Ta coumhoka-tpwteiveg cuykoudng ewtog (LHCs), n arnd-
emo&eidmon ¢ Bioha&avivng oe Zea&avOivn, kot vwopovaoda S tov PSII (PsbS)
ouvepyalovtal o€ TOAAATAG PLoynUIKO EMITESO Y10l L0 OPYOVOUEVT] OTOKPLOT) GTNV
vepdtéyepon. H katavonon avtig e cuvepyasiog, o€ aTopkod nimedo, £yl amodetytel
Woitepa SVGKOAN Y10 TNV ETCTNUOVIKT KOWVOTNTO. TNV EPYAGIO QLT YPNCULOTOIOVUE
UEYOANC KAIUOKOG LOPLUKEG TPOGOUOLMGELS GE OTOUIKT AVAALGT KO TEPOL OO TNV TOPIVH
TEPAATIKT TANPOPOPIQ, TPOY®PAUE £va P UTPOGTE GTOV TPOGOIOPIGHO TG SUVOUIKNG
g PsbS mov Oa pmopovce vo, GuoyeTIoTEL e TNV TPOVAPEPOUEVT cuvepYacia. [ Tpd
@Opa, aviyveLoLE O1aKpLTr GVUTEPLPOPA TG PsbS (a) vd cuvinkeg ApH mov kabopilel
petdfaot g amd Syepic o povouepEs, kat () vo v mapovasio BloAagavOivng/
Zea&ovOivng ot emtocuvietikn pepPpavn. [lpoteivovpe 6t ta apvolikd katddoumo
®peovivn-162 kot IMovtoptko-173 mov Ppickoviol ektedellévo 610 ECOTEPIKO TOV
OnAokogdovg (lumen), oynuatilovy deopU0VG LOPOYOVOL HETAED TOV POVOUEP®VY TNG PsbS
uévo oty mepintwon yoauniod ApH, evéd av 1o pH o10 gomtepicd tov Oniakoeldovg petmbet
(neydro ApH) n aAinienidpacn avtn e&acOevel kKo odnyel g peyoldtepng KAILaKOG
SLOKVUAVGELS SIOUOPPMANG GTNV TPMTEIVN, oL Tavmg oyetileton pe T uetdfoocn omd
OEPEG O LOVOUEPEG. ZUUTEPAGILOTIKG, AVOPEPOUAGTE GTO POLO TOV GALOYDV OTN
dtopudpemon ¢ PsbS mov mapatnpodue mopovsioo ApH, Broia/Zea-EavOivng, ue pdon to
npotevopevo povtédo NPQ. Tlpoteivoupe mog 1 duvapkn g PsbS oe ApH ko ) mapovoio
Zea&ovOivng evvoel v aAinieniopaomn tng PsbS pe to LHCIL H aAAnienidopaon avty
mhavadg va aArdlet kot v evarstneio tov LHCII oto ApH pe adhayég otig tipég pKa tov
aUIVOEIKOVY KOTOAOIT®Y oV gival ektefelévao 6To €00TEPIKO TOV ONnAakoedovc. H peiét
0T omoTeELEL Vol onpavTIKO Tapdderyo 6mov aAlayég oto pH kou ) mapovacio
VITOKOTAGTATMOV EVIGYVEL TNV OAANAETIOPAGT] TPOTEIVIG UE TPOTEIVY, PAIVOUEVO TOV
Bpiokovtol 6To eMikeEVTPO TOAADVY BLOAOYIKOV SEPYACLOV.

06. Papadatos S, Charalambous C A, and Daskalakis V* A pathway for protective
quenching in antenna proteins of Photosystem Il (2017) Scientific Reports 7, 2523.
doi: 10.1038/s41598-017-02892-w.

Impact Factor: 4.847

H ®dwtocuvbeon eivon pia dadedopévn depyacio otn @Hon. Metotpénel Tnv nAok
EVEPYELD GE YNUEIOOUMTIKT S10POPE SUVOUIKOD Kot ovay®Yikh 16y0. Ol ¥p®CTIKEC TOV
Bpiokovtal otic TpmTeivec-kepaieg cuykoumdng eatog (LHCs), (m.y. yAopopviieg - Chls)
yopoktnpilovtal omd evpeio AGHOTA OTOPPOPT OGNS NAOKTG aKTVOBoAing, YeYovac Tov
OTOSEIKVVETOL CILOVTIKO G€ cLVONKES YOUNANG EvTaong NAlakoD eToc. Q6T000, 1) £kbeon
TOVG 6€ GLVONKEG LYNANG EvTaomg NALOKOD POTOC, 00NYEL G& 0EEIOMTIKEG ATOIKOJOUNGELG
Kot TEAMKG 6€ KuTTaptkd Bdvato. o 1o okomd avtd Exel avamtuybel Evag unyoviouds
potonpoctaciog (Mn potoynuikn arocPeomn, NPQ). Ot unyovietikég AETTOUEPEIEG TG
KOploag cvvicT®cog (qE) tov unyoviopov avtov sivol dyvmoteg e atopukn kiipoko. H
ueAétn ovtn Paciletol oe e3pUIOUEVES AVTIAMYELS 0t EpeVVEG aryung 6to NPQ, kot
TOPOVGIALEL Lo AETTOUEPT] TOL EIKOVO GE ATOUIKT KAILOKO LLE TPOGOUOIDGEIS LEYAANG
KAipaxog Moplaxng Avvaptkng, Meta-Avvapikng ko Ab-Initio. Ta anoteAécpoto
KOTOOEIKVDOLV LU10, OAOKATPOUEVT] EIKOVA EVOG EKAETTUGUEVOL KOIVOD UNYOVIGUOD GTIC
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npwteivec-kepaiec. Oleg ol tpwteivec mov peremOnkav (peilove LHCII amd omavaki-apaid,
CP29 amd omovaxt) Topovstalovy o oUOVTIKE EAacTKOTNTO oty D-€éAika, og cuvOTKkeg
NPQ. H ghactikotnto avt 0dnyel oe petatonicelg otnv Qy Uadvto amoppoenong Tov
Kkovtivov (evyoug ypmotik®v (Chl613-614) mov Bo uropodce va amoteléoet £va VEO KEVTPO
amooPeong. H Zea&avOivn evioyvel avt v edactikotnta (Kot mbavotato Ty andcPeon)
akoua kot o€ Nrieg cvvinkee NPQ.

07. loannou A, Daskalakis V, and Varotsis C* Detection of Maillard reaction products
by a coupled HPLC-Fraction collector technique and FTIR characterization of Cu(ll)-
complexation with the isolated species (2017) J. Mol. Struct. 1141, 634-642.

Impact Factor: 1.561

e auTh TNV €pYacia TapaKoAovOeiTal 1| OTOUOVMOCT] TOV TPOIOVTMV TNG AvTIOpAoNS TNG
aoToPUYIVG LE OvaYYIKA cakyapa oe aikaAko pH kot vyniég Oeppokpacieg pe tn xprion
€VOC GLVOLOGUOV VYPNC YPOUATOYPAPinG VYNANG arddoons (HPLC) kot evog KAAGHLOTIKOD
déxtn (Fraction Collector). Ta pacpato UV-VIS kot FTIR tov amopovouévov tpoioviov
g avtiopaong Maillard deiyvouv oAdayég evaicOnteg ot Soun TOL TPOEPYOVTOL ATd
dlepyacieg amapivoong kot dnuovpyiag EVvOceny acmapayivng-cakydpov. Tao apyikd
gvoldpeca Tpoidvta tng avrtiopacng Asn-Glu yapakmpiotnkoy eximiéov pe ™ Osmpio Tov
ocuvoptnolokoy g niektpoviakng tokvotntog (DFT). [poteivetan mwg 1o petaiiikd wov Cu
(I1) ovvapuodletar pe éva Tpoiov g avtidpaong Maillard pe Bdon o pdopate UV-VIS kot
FTIR.

08. loannou A, Lambrou A, Daskalakis V* and Pinakoulaki E* Coupling of helix E-F
motion with the O-nitrito and 2-nitrovinyl coordination in myoglobin (2017) Biophys.
Chem. 221, 10-16.

Impact Factor: 2.121

H Mvocaipivn (Mb) avtidpd pe To VITp®dOeS ovidy Kot dnutovpyel o Tpdoivn ypootikny. H
KWnTikn etvan apyn, kot Tpoxwpd pe suvappoyn tov NO2™ t6éco otov arpuxd Fe péom tov O1
(O1-N=02), 660 ka1 ot frvolkn opdda, -2 tng aipng, Letafaivovtag avtioTpentd amd Eva,
€ldog youniov og éva gidog vynAoD spin. To vitpddeg amotehel Eva 1o LPO 0EEWDTIKO
mapdyovta kot po. frodoyikn 6e&apevn yio o NO mov epuniéxetol oe TAn0dpa aepofimv
Bloloyidv cuoTnUdTOV. ZOVETMOC, Eival LEYOANC oNUAGTiag 1] dlEpebVNOT TNG PVONC KoL TNG
TOIKIMOG TV Pnyovicuov avtiopaons tov NO;™ e ™ Mb. e avt ) pedém
TPOYUATOTOLOVLLE AVAAVGOT KOPLOV cLVIGTOSKOV (PCA, 1| 0uc1domn duvapiky avaivon
KWWNGE®V) 6€ TpoyEC Moplakng AVVOUIKNAG OA®Y TOV KOTAGTAGEDY cLVaPLOYHS Mb-NO»
MOGTE VO, SIEVKPIVIGOVE TIC KOPLESG Kal BLOAOYIKA GNUAVTIKES KIVGEIS GTNV TPOTEIVI] GTOVG
298K. Agiyvoupe g 1 cuvoppoyn 1 1 amopdkpuven tov NO>™ 610/ omd Tov apitkd Gidnpo
oyetileTon Kupimg pe pia kivnon g édkag E, evd 1 cuvappoyn tov NO,” ot frvodikn
ouada -2 odnyel o€ pa amokplon omd v Ak F, kat pio cvyypoviopévn Kivion tov eAlkmv
E-F. H tekevtaia avth cuyypovicuévn kivnon opeiketatl otnyv aAAnAenidopocn tov
katoroimov Val68 kot [le107 pe v vitpo-Pvoriki-2 opdda. Ta aroteléoparta omd
dacparockonio Zvuvtoviopod Raman deiyvouv emmiéov tmg 1 cuvapuoyn tov NO2™ 6t
Brvodkn opada -2 avédvetar o€ pH 6.0, Katadeikvhovtog mmg To. apdikd TpmTovio 6TV
éhika F dev mpoototevoval amd Ty TpdcPact amd o SoAvTn-vepd. Avtictorya, 1 Kivnon
g €hkag F emtpénel 6to dtodvtn v pdcPacn otn Prvodikn opdda -2, yopic va
emmpedleTal, ®oTdOGO, 1 KOTAGTAOT) GLVOPLOYNS TOL aiptkoV Fe.
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09. loannou A, Lambrou A, Daskalakis V and Pinakoulaki E* Nitrite coordination in
myoglobin (2017) J. Inorg. Biochemistry (JIB), 166, 49-54.
Impact Factor: 3.207

e ot TNV Epyacia yopakTnpilovie TN GLVOPLOYH TOV VITP®MOOVG 6T Mvocspaipivr (Mb)
UE PUOUATOCKOTIO GLVTOVIoUOV Raman. Ol GUYVOTNTEG SOVIGEWDY TOV EGLEVIEVOD
VITpOdovg 6Tov akd Fe, 0nwg kot ot 2-vinyl opddo g aiung vroloyiotnkav e pdon m
Oewpia ToV GUVAPTNOLEKOD TN NAekTpoviakng Tokvotntag (DFT). H avdlvon decuikdv
tpoytakcdv (Natural Bond Orbital, NBO) kot 1 ektevig 160TOTIKT €micnoven ot Mb 6ta
TEWPAPATA GUVTOVIGHOD Raman, kotadetkvoouy g to NO2 (01-N=0;) cuvapudletar otov
alpko oidnpo pécsm tov Or. Me Baomn To SovNTIKO YOPAKTNPIGUO TNE UVTIGTPETTNS
petdfaong petaly youniov kot vyniov spin yio to evoldueco Fe-O-N=0/2-nitrovinyl,
TPOTEIVOVE TTMG TO Pactko Prpa wov ekkivel tn dladikacio petdfacng spin ivar  avénon
TOV UNKOVG TOL £yyVG 0ecpov Fe-NHis93. Ot cuyvotntec tov evaictntwov o O kot N
dovioewv 610 evdlaueco Fe-O-N=0/2-nitrovinyl mopéuevayv o peydro Babud avennpéacteg
o€ oA TN PeTdPact. Tvendgc, 1 Sradikacio «TpactvicpoToc» oty avtidpacn tov Fe'' ot
Mb pe NO2” mpoympdet péow evog evdlapécov Fe-O-N=0/2-nitrovinyl, mov pmopei va
VEIGTATAL GE KUTAGTAGT YOUNA0D 7| VYNAOD spin.

10. loannidis NE, Papadatos S, and Daskalakis V* Energizing the Light Harvesting An-
tenna: Insight from CP29 (2016) BBA — Bioenergetics, 1857 (10), 1643-1650
Impact Factor: 5.468

H epyaocia mpayuatedetol To EpMTNUL: «TTMOG avTIOPOHY TO PUTH 6TV TEPicoeln mTOG». H
Vyeio Kot 1) avOEKTIKOT T TOV QUTOV 6T0 6TPEG KabopileTtal amd HoplaKoHS UNYAVIGLODS
ewtonpooctoaciog. H mpootatevtikn amocfeon e€itoviov ota eutd EeKivd e Tnv
gvepyomoinot g LeUPpavng 6Toug YA®POTAAGTES, LEGH UM KAOOPIGUEVOV GALOYDV OTN
SOUOPO®OT TPOTEIVOV TOV KAAOVVTOL AVTEVEC. XTIV EPYOCIN OUTTH, KO YPNCULOTOIDOVTOGC
TPOCOUOIDCELS MOPLoKNg AVVOIKAG O OTOUIKT KATpaKa, Tapatnpodpe mog dapaduioelg
pH kot aAdtov Kivntomolohy Tig TpmTeivec-kepaies/ avtéveg Tov pmtocvotiuatog Il o
GUVONKEG YOUUNANG Kol VYNANG LEUPPAVIKNG EVEPYOTTOINOTG. ZTO VED EVPTUOTO CVIKEL KOIL )
amokpilon g EMkag-5 (HS) og ynuetwoumticode Tapdyovtes e aAlayn SLopope®ong 6TV
npwteivn CP29 and 1o omavakt. Avti 1 oAAoyn 6T SOUOPPOOT] GUCYETICETOL EMAEKTIKG e
TNV TOPAUOPP®GCT TOV HOopiov TNg YA®POo@OAANG chl-614 kot pe TIg aAMNAETIOPACELC UE TIG
YEITOVIKEG ¥PMOOTIKEC. AVTH 1 CLUTEPIPOPE Bl LTOPOVGE VO GUGYETIOTEL [E TN
QMTOTPOGTUGIN. ZVUPAAAOVTAG OTN CNUOGIN TOV EVPNUATOV QVTOV, 1| TEPLOYN TNG EAKOGC
HS dwatnpeiton petaéd tov npoteivaov — kepaiov (LHCB1-5). To anoteAéopoto avtd
KOTOOEIKVDOLY TO YEYOVOC TOC TO GOUTAOKO CLYKOUIONG pmTOg 610 Dwtocvotnua I — amd
TIG 10 APOOVEC TPOTEIVEC GTN Y1 — WITOPOVV VO OVIYVEDOLV YNUELOCUOTIKEG SIOKVULOVGELG
UEo® NG mePLoyNS g EMkag HS o€ éva avafaducuévo porlo amd amhoi GUALEKTEG PWOTOC,
EMTALOV OC YNUELOGUMOTIKOL AVIXVEVLTEG.

11. Salameh A, Vorka, F, and Daskalakis V* Correlation Between Surface Tension and
the Bulk Dynamics in Salty Atmospheric Aquatic Droplets (2016) J. Phys. Chem. C, 120
(21), 11508-11518

Impact Factor: 4.693

Ot 10161t1TEG NG SIEMPAVELNG UETAED VYPOV-AEPIOV TOPOVGIN TUCIEVEPYDV OPYUVIKDY EWOMV,
KOl 6T GUVEYELD 1] ATOKPLOT] TOL EGMOTEPIKOV OYKOL TOV GUGTHIOTOG GTIG CAANYEG TNG
EMUPAVELNKNG TAGNC EIVOL GNULOVTIKOT TOPAYOVTEG GTNV KOTOVONGT JlEPYAGIOV TOV
oyetiovTal Ue TN QPUOIKN TOV VEQ®V, 1 T1 SUVOIKT TG CLUTOKVOOT G eATIIONG Y1 TOL
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OTUOGPALPIKA €101, 0AAG Kot TOAAG ProAoyikd cvuethiuota. To Bacikd epdua Topapével
GTO MG WTOPOVUE VO, ETAYOVILE OAANYEG GTOV EGMOTEPIKO OYKO UIOG VOATIVIG OTAYOVAG IE TN
pOOUIoN TG EmPOvELaKNG TG Taonc. H mpdkAnon £ykettal 6To YEYOVOg Tmg TO VEPO
TOPOVGIALEL 13104TEPT) TOAVTAOKOTNTO OTIC OAANAETIOPAGELG 0ONYDVTOG GE OVOUUAIN OTIG
W10TNTEC TOV. XtV gpyacio avuth epapudlovue ™ pebodoroyia g Moprakng Avvapukng o
VOUTIVEG GTOYOVEC VYNANG OAXTOTNTOG TOV UTOPOVV VO, GUGKETIGTOVV LIE TN SAOIKOGT0 TG
dnuovpyiog véov copatidiov oty atudéseapa. [oapovsialovue pia cuoyétion petald (o)
NG EMPAVELNKNG TAoMG Kot (f) HLoG 1O1OTNTEG TOL ECAOTEPIKOD GYKOV TOV VOUTIVOV
oTayovidiov, tng dinAekTpikng otabepds. H tedevtaia eivar dpesa ocvuvdedepévn pe myv
gvepydmta ot Oewpia Kohler mévo otn dnpovpyia ko abénom tov peyébovg otayovidimv.
2V oveia, GLOYETILOVILE EMPAUVELNKES WO10TNTES LE 1OIOTNTEG TOV EGMTEPIKOV OYKOV TMV
otoyovidiov. To copatiow mov HEAETOVTOL ATOTEAOVVTOL aTd VEPO, OAATL (YAmPLovyo
OUUOVIO), KO ETLPAVEIOOPUCTIKEG OPYOVIKEG EVOGELC. 'Eva onavTiKO amoTtéAeso TNG
TOPOVCAG UEAETNG OTOTEAEL TO YEYOVOC TG O1 EMLPAVEIOIPUCTIKEG OPYOUVIKES OLGIEG UTOPOLV
va. 0AAGEOLY TNV 110TNTO TOV VEPOD MG SIOAVTY GYETILOUEVT] LLE TOV TPOCUVUTOAMGLO KOl TNV
EVEPYOTNTA TOV GTO StV Kot EKQPalOUEVN O SIAEKTPIKT oTafepd.

12. Daskalakis V, Ohta T, Kitagawa T, Varotsis C* Structure and properties of the cat-
alytic site of nitric oxide reductase at ambient temperature (2015) Biochim. Biophys.
Acta — Bioenergetics, 1847(10), 1240-1244.

Impact Factor: 5.468

H avaywydon tov povo&ediov tov almtov (Nor) eivat To tpito amd to téocepa Evivua g
dradtkaciog g amovitpomoinong ota Paktnnipio, Kot vIEVOVLVN Y10 TV KATUAVTIKN
Tapoy@y” Tov agPiov Tov YéAoV (N2O). TtV €pyacio ovTr OVOQEPOVIE TNV AViYVELGT) TOV
vrovitp®dovg evdiopécov (HO-N = N-O-) ota vwn = 1332 cm™, 610 evepyd Sumvpnvird
Kkévtpo aiung b3 Fe—Fep ¢ Nor a6 to Paracoccus denitrificans. Epapuocope tn pébodo
g Oewpiag Tov Zuvaptnotaxod ¢ Hiektpoviakng [Tukvotntag 6To yopaKInpIoHo TG
SWETOAMKNG YEQLPOG GTO VITOVITPMOIEG €160C TOV TAPAYETAL TN SLOSIKAGIO TN OVAy®YNS
oV NO og N>O and ™ Nor Kot cuykpivope To OTOTEAECUATA [LE QVTA TTOL £XOVV ovapepel
o™ Prloypapio yio T dnpiovpyio Tov decpuod N—N o1ig bas Kot caas 0EE1000vVoymyUoeS
on6 to Thermus thermophiles.

13. Daskalakis V*, Charalambous F, Demetriou DC, Georgiou AG Surface-Active Or-
ganic Matter induces salt morphology transitions during new atmospheric particle
formation and growth (2015) RSC Adv., 5, 63240-63251.

Impact Factor: 3.30

H dnpiovpyio véov copoTdlov HECH TUPNVOV EIVOL L0, GNUOVTIKT TNYN VEOV EW0MV GTNV
aTHOGEALpa amd v omoia tpokvrtovy ot [Tuprveg Zvpumdkvoong Nepov (CCN). H
depyacia tng onovpyiag véov copotdiov (NPF) puropel va exnpedoet onuovtikd tnv
Katovoun peyéfoug TV OTHOCOUIPIKOV AEPOAVUATOV Kol KOTE GUVETELD TNV EVEPYOTOINGN
v CCN yia v avénomn tov peyébovg toug. Ot CCN oyetiovton dueco pe ™ Stoudpemon
TOV 0PLOKOV GTPMOTOC GTNV ATUOGPALPA, TI ONUIOVPYIO VEQOV, KOl TIC IOIOTNTEG TOV
VEQOV, OTMG TN OTAVYELN, 1 TO XpOovo {mNg Tove. O1 VIPATUOL CUUTVKVAOVOVTOL TAVD GTA.
OTHOGPALPIKE COUOTION TOV PLEYOADVOVY GE UEYEDOG Y10 VO, OTLLLOVPYTIGOVY
vepootayoviola. [Tapd ™ onuacio wov AapPavel, n oepyacio NPF dev €yet katavonOel
TANPMG GE ATOUIKO EMMEDO KOl GTNV VAVO-YPOVIKT KAILOK, 1010{TEPU GTNV TOPOVGIN
emdpdoemv amd opyavikd €idn (OM). Xty epyacio avtn epapudcope tn HéB0do g
Moptoxng AVVOopIKnAG 6€ LOVTEAL VOATIKAOV OEPOAVUATOV UE YAmplovyo appdvio. To diag
0TO ECMTEPIKO TOV OEPOAVUATOV Ppednke va mapovctdlel aAlayég ot SIUUOPPmoT — oo
LOPPN AAUNG GE KPLGTAAAIKT SO — TOV €EQPTAOVTOL GO TO OPYAVIKO EI00G GTNV EMPAVELN
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TV agpoivudtav. O aplfudc tov couatdiov, To uéyeddg Toug Kat 1 Suvauikn avénong tov
UeY£00VE TOVG, UTOPOVV VOL GUGYETICTOVV UE OVTEG TIC OAAAYEG 0T dapdpewan. Ta
EVPNLOTA UaG SLEPELVOVV TN duvaulkn TG diepyasiog NPF oty mapovcio opyavikdv 100v.

14. Daskalakis V*, Charalambous F, Panagiotou F, Nearchou | Effects of Surface Ac-
tivity on Carbon Dioxide Nucleation in Atmospheric Wet Aerosols: A Molecular Dy-
namics Study (2014) Phys. Chem. Chem. Phys., 16: 23723-23734.

Impact Factor: 4.216

H mpoécinym opyavikav e1ddv (OM) ota vepootayovidio Topdysl TAN0mpo vO0TOSHAVTOV
deVTEPOYEVAOV 0pYaVIKDV aepoivpdtov (SOA) uéom vootikng ynueiag. To opyavikd
TPOToVTa 0V TE TAiloVV OTUOVTIKO POAO GTIC IOLOTNTEC TOV OEPOAVUATOV. TNV EPYACI0 AL
OVOPEPOVUE TIG EMIPAGELG TNE TPOSANYNG OM o€ VOATIKA 0EPOADUATO, GE GYECT UE TNV
avaAoyio TOL SLAVTOTOMUEVOL TPOG AEPLOV O10EELSIOD TOV AVOpaKa, XPTCLLOTOIMVTOS TN
uébodo g Mopiakng Avvautkng (MD). To dto&eidio tov avOpaxo epmiéketor otny o&ivion
TOV Bpoytvov aAAd kot Tov Badaccivod vepol. Alakvuaveelg oto pH tov vepootayovidiov
Kot TG PPoyng vEIGTAVTOL GTO YMPO Kot TO XPOVO, KAOMS Ol TOTIKES EKTOUTES, Ol AvOpOTIVEG
dPOACTNPIOTNTEG KOl TO YEMPVGIKE YopoKTNPLoTIKG dlapépovv. H amdmivon tov SOx, NOx
kot NH; pe ™ Bpoyn mailet onuovtikd poro otnv oivion g Bpoyng Uécm tng d1deTaong
0&€0¢-floemg, MOTOGO 1) SLHAVTOTNTA TOL S10EELGI0L TOL AVOpOKA TOPUUEVEL LI KOIPLOL
TapaUeTPog. Me Baon mpocopoidcelg Moplakng AVVOUIKNG TPOTEIVOVLE TMG 1) TAPOVGi
tactevepyod OM mpodyel tn dnuovpyic Tupnvev d1o&ediov Tov dvOpaka o€ o dtodikacio
UETATPOTNG TOV O10ALUEVOL 010EE1010V TOV AVOpaKe GE AEPLO, AKOUN KOl GE YOUNAEG
Oepuokpaciec. ATotédeoua tng dladikaciog avtng ivar 1 peimon ¢ SIHAVTOTNTOC TOV
aepiov CO,. v mapovoa epyacia yivetor cu{Tnon Yo T0 POAO TV OPYAVIKMV EODV GTN
pOOuon tov pH TV vepootayovidimv 1| ¢ Ppoxne, x®pig v trapén didctacnc o&éog-
Bacewc. Ta amoteléouarta ouykpivoviar pe ) PifAoypapia, oe TEPpapoTIKd Kot OempnTikd
TAaicto.

15. Daskalakis V*, Hadjicharalambous M Hexagonal Ice Stability and Growth in the
presence of Glyoxal and Secondary Organic Aerosols (2014) Phys. Chem. Chem. Phys.
16(33): 17799-17810.

2014/2015 Impact Factor: 4.216

H mapovoia méyov kuplapyel otn ooy g dnuiovpyiog tov Bucdvov e peydia dym, Tov
TOAK®DV GTPATOGPALPIKOV VEPOV, KAO®DC EMIGNE Kol 6TV OPIULOVCT TOV KAToyidwv. XTnV
€PYOCIO OVTH OVAPEPOUAOSTE GTN 6TAEPOTNTA Kot avamTuén Tov e&aywvikov wdyov (1n) o€
0EPOADUOTO OVO 1 TEPICGOTEPMOY GUCTUTIKDV GTOYEI®MV G OLUUOPPAOGELS GUUPOTES e
aTHOGPaLPIKES cuvOnKeg. To atuocEapikd aépto YAVOEAAT, uali ue Ta devTepoyeEVT €10M
(SOA) mov TpokHZTOVY OO AVTH KoL TNV VOATIKN ¥NUED GE dPAGT GTNV ATUOCEULPQL,
OAAMAETIOPA LE PEYAAOVG KPLGTAAAOVG TTAyoVL 1h Twv 1300-2000 popiev vepov. Ot
KpOGTOALOL LTOKEWVTAL GE KOKAOLG BEpravonc kat yoéng, e tn pébodo e Moplaxng
AvvoIKng, PE amoTéAeaa v GLUPaivouy KOKAOL OAALY®V PAGNC TOV VEPOL.
Xpnowonoteitar emumAéov 1 Oewpio Tov Zvuvaptnotakov ¢ Hiektpoviaxng Iukvotntog
(DFT) ko vwoAoyiopoi Tov dovnTikod @AGUaTOg 68 KEAMA eEaymvikoy mdyov 1n dmdeka
popiv vepod 6g aAANAemidpacT Le Ta opyoviKa €10, Ot aAniemdpdoelg avtég kabopilovy
TO €0POC TNG UNYAVIKNG KOTOOTG TTOL LOIGTATOL 1] KPUGTUAAKY doun Tov Ttayov. H mAnpng
EVLOATMON TG YALOEAANG Tpodyel T oTadepoTnNTO Kot avamTvén tng Soung Tov ayov 1n ota
VOAUTIVO, AEPOADUATO, EVD 1) LEPIKN T | TANPNG 0EEId WO TG 0dNYEL 6 amocTtabeponoinom
TOV KPLOTOAALKOD TAEYHOTOG TOVL TTdyov 1h. H cupmepipopd avtq cvuoyetiletan pe tv
KavoTTO KAOE 0pyavikoD va Tpocapuolel T SIoUdpE®MGN TOV GUCCOUATOUATMY TOV GTN|
doun tov kpvotaAkov ttayov (1y). [Tpoteivovpe mmg n voéatikn ynueio wailel onuovTikd
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POAO GTI PLGIKT TNG OMNULOVPYIOG TV VEQDV.

16. Pinakoulaki E, Daskalakis V, Ohta T, Richter O M, Budiman K, Kitagawa T, Ludwig
B, Varotsis C* The protein effect in the structure of two ferryl-oxo intermediates at
the same oxidation level in the heme-copper binuclear center of cytochrome c oxi-
dase. (2013) J. Biol. Chem. (JBC) 288(28): 20261-20266.

Impact Factor: 4.441

H aviyvevon tov evolouécmv g avaymyng Tov Loptakod 0&uyovou 6e vepod amd TNV
Kutoypopiky ¢ 0&eddacn (CcO), Kot 0 TPoGdI0PIGHOG TNE SOUNG TOVCE, ATOTEAOVY Kaipila
onueio HEAETNG YOl TNV KOTOVONGT] TOL UNYOVIGUOD TNG evepyomoinong tov Oz Kot TG
avtinong Tpotoviov amd to viuuo. Xg auTth TNV EPYACia, avapEPOUNCTE OTA TPOTOVTA TG
ypryopng avtidpacng tov O, pe 1o vivpo cg Katdotaon piktov ofévovg (Cua®’, aipn a’™,
aipm a;°-Cugp'™). Ta amotedéopata omd To TEPAUNTO GLVTOVIGHOD Raman Seiyvouv T
dnuovpyia 600 0E0-QEPPLA E1O®V pE yopaktplotikéc dovhoelg taong Fe(IV)=0 ota 790 kot
804 cm™ oV ofg1dwTikn Katdotaon mepdéy (PM). Yroloyisuoi ue Bdon ™ Oswpia Tov
Yvvaptnoiakov g Hiektpoviakng [Tukvomrag deiyvouv tmg 10 TpmTeivikd meptBaAiov g
€yyog His-411 — péow decpumv vdpoydvov — mpoadiopilel v 1oy0 tov decpod Fe(IV)=0. Ze
avtibeon pe mponyovueveg peréteg, to PM evdidueco oynuotiletal otnyv avtidpoom tng
Y167F pe 10 Os. To amoteAéGLOTO QUTA 001 YOVV GTO GUUTEPAGLO TTMG GTO TATPMG
avnypévo EvEupo, 1 HETABooT HEGH GVTANGNC TPOTOVIDV atd TO Vreavy-0=804 cm™ 610
Veev)-0=790 cm™ (P> F, 6mov P eivon mepd&u kan F peppod evdidpiesa) evepyomotsiton oyt
uovo e petapopd niektpoviov amd v aipn a otny heme as aArd Kot oo T dnuovpyia
U10G VEAG SLOUOPP®ONE LEGH OAANAETIOpaoN G OEGLOD VOPOYOVOL GTIV EYYVC TEPLOYT TOV
His-411- Fe(IV)=0 tunuatog g aiung as. [lapovoidlovial ol EXNTOCELS AVTOV TOV
OTOTELECUATOV GE GYEGN UE TO POAO TOV OG0V VOpoyovov oto O=Fe(IV)-His-411 tunua
G€ GUVEPYELD JLE TNV TEPLOYT: TPOTLOVIKT OAd0 TOL A dakTuriov g aiung as-Asp-399-H,0.
EmumAéov, epmhiékoviot otn culfTnon To Kavallo LETAPOPAS TPOTOVIMV ToL oynuatilovy Ta
vepa (H20) oto évlupo, kotd T petagopd mpotoviov othy petdfacn P>F. Télog,
TPOTEIVOVE TMOG TO €YYV TEPIPAALOV TNG aipung a3 puOUIleL TIC PAGUOTOOKOTIKES 1010TNTEG
TV PEPPUA EVOLUUEGDV GTNV KVTOXPOLKT ¢ 0&EDdoT).

17. Porrini M, Daskalakis V, Farantos SC* Exploring the Topography of Free Energy
Surfaces and Kinetics of Cytochrome c¢ Oxidases interacting with small ligands (2012)
RSC Adv. 2: 5828 - 5836.

Impact Factor: 3.30

2V gpyacio aVTN TPAYLOTOTOIEITOL O TPOGOIOPIGHOG TNG EMLPAVELNG EAEVDEPTC EVEPYELOG
NG KLTOYPOUIKNG ¢ 0&eddong aas amd to Paracoccus denitrificans kot g bas amd to
Thermus thermophilus, kaOd¢ oOAANAOETIOP He aépia Hikpol poptlakov Bapovg (CO, NO,
0,), 6nwg emiong ko Xe. Ot vwoAroyiopol Tpoypatorombnkay pe tn Oepuodvvauxn Oempio
dTopaymv, 1 a&loTIeTIO TNG 0T01l0g EAEYYETAL GE TPOTYOVUEVOLE VTTOAOYIGHOVS MOploKnic
Avvopukng ot BipAtoypaeic. H mpocéyyion avt pog extpémel vo TopokayovLE THY
amoitnon og HeEYAAo LTOAOYIOTIKO ¥POVO TTOV omatteitan yio, Ta, eviLuKa cvothiuota. Ot
EMPAVELEG EAeVDEPN G EVEPYELNG TTEPLYPAPOVTAL MG GLVAPTAGELS TPIBV Kaptestavdv
GUVTETAYUEVOV TOV KEVTPOL HALOG TOV €KAGTOTE aePiov Kot TOL HEGOV HPOL TNG YOVIOG
TPOGAVATOMGLOD TOL LOPIOV GTO E0MTEPIKO TOV eViDUOV. Aviyvedtnkay VOPOPOPes Kot
VOPOPIAEG KOIAOTNTEG 1 KAVAAL YOP® OO TNV omopakpuouévn (distal) meployn g aipng-as
KOl VTTOAOYIGTIKAY TO, EAAYIGTO KO TOL EVEPYELNKA QpayLoTo o KaOe mepintwon. H
TOTMOAOY{0 TNG EMPAVELNG EAELOEPTG EVEPYELNG LOG 0ONYEL GTOV DTOAOYIGUO KIVNTIKMV
TOPUUETP®V Kot TN cu{ATNon Thve ot Broynukn Asttovpyia tov evidpov faciouévot Kot
o€ mEPapTIKA amoteléopata ot Piproypaeic. Ot meptoyéc (KOLOTNTES, KOvAAln) TOv
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dtanpovvral kot ot 6v0 EvEuua, OTMG Kol 6T LVOGEULPIVY, KOTASEIKVOOLY TMG TA.
TOTOAOYIKA YOPUKTNPIGTIKG GTNV omopakpuouévn (distal) meployn g aipung oto evepyd
KEVTPO KOL TV TPV EVEOU®V/ TPOTEIVAOV ivotl dopkd otadepd.

18. Kampanarakis A, Farantos SC*, Daskalakis V and Varotsis C Non-Linear Vibra-
tional Modes in Biomolecules: a periodic orbits description. (2012) Chem. Phys. Else-
vier, 399: 258-263.

Impact Factor: 1.747

Ot apuoVvIKEG SOVNGELG EVOG LOPIOV, TTOL VPICTOVTOL GE EVEPYELIEC KOVTA GTNV KOTAGTAON
eoppomiag (Eva eELdy1oTo, LEYIGTO 1| ONUEID KOUTNG TNG SUVOUIKNG EVEPYELOKNG ETPAVELAG),
EMEKTEIVOVTOL JLE TTEPLOOIKEG TPOYLEG GE VYNAOTEPEG EVEPYEIEG OOV M UT OPUOVIKOTNTO KoL 1)
o0levén peta&d tov fabumv erevdepiag amoteloVV GNUAVTIKESG Slodikacicc. Me avtdv Tov
TPOTO, EMTVYYAVETAL O TPOGOOPIGUOS KOPLP®DV GE VO SOVITIKO QACLO, KOl TEPLYPAPETAL M
SUVOIKT] G€ OleyepUEVA LOpLa. NEEG SOVIGELG TTOL TPOEPYOVTOL OO OAANAETIOPACELS
TEPLOOIKMV TPOYLDY KoL TPOYLDV UE HEYAAO Ypdvo (oNc, onuatodoTody TN YEVVNOT Kol TOV
EVTOMIOUO VEOV KPAVTIKOV KOTOGTAGEWDY. € QUTY TNV EPYOCTO LEAETAUE TIG U1 YPOUUIKES
dovnoelc Propopimv-UovTEA®Y OTTMG TOL SIMETTIOOL TNG AANVIVIG, KOL TOV EVEPYOL KEVTPOL
oV 0£0-@eppOA 0EEWMTIKY KOTAGTAGT TOL EVEDLOL TNG KLTOYPOUIKNG ¢ 0&E1ddomG.
[Ipocdiopilovpe TEPLOSIKEG TPOYIES TTOL EKPPALOLY UM OPUOVIKOTNTO KOl 00T)YOOV GE
KEVIPIKG onueio KOUmng pue aAANAenidopact LeTa&d Tpoyldv. AVTEG 0L SOVIGELS
ocvoyetilovtal pe S1001KAGIEC IGOUEPIGIOD GTO JIMENTIONO TNG OANVIVIG KOl GE LETATOTIGELS
GLYVOTNT®V 6TO 0£0-PEPPVUA EVOLAUETO TOV TOPOTNPOVVTOL LUE TNV CAAXYT| TOV TEGIOV
Coulomb yOpo améd 0 chotnua-poviéro Iudaloro—Fe = O tov evepyod kévipov g
KUTOYPOUIKNG ¢ 0EEDAONC.

19. Pinakoulaki E, Daskalakis V and Varotsis C* (All authors have contributed equally
to this work) The origin of the FeV=0 intermediates in cytochrome aas oxidase.
(2012) BBA Bioenergetics, 1817: 552-557.

Impact Factor: 5.468

O unyoviopudg TG avay®yng Tov Hoptakod 0&uyovou oTic Kutoypouikés o&eddoeg facileTot
GTOV EAEYYO TNG O1001KAGI0G TNG LETAPOPAS NAEKTPOVI®DV HECH TNG UETAPOPAS TPOTOVIMV.
2V TepovGo. EPYACIO TPAYLUTEDOVTOL 1) TUPOYT TPMTOVIMV Kol TO KAVAALL TPMTOVI®V GTNV
TPOTEIVN TOL GYETILOVTUL LE TNV AVAY®YN TOL VITOGTPMUOATOS KL TV GVIAN OGN TPOTOVIMV,
KoL OVOQEPETOL TEPIANTTIKG 1 TPpOSEat BipAoypagia. EmmAéov, mpoteivoupe éva
unyoviopud 6mov 1 6vevén ¢ avaymykng ¥nueiag oto 0&LyOVo UE TN UETATOTION
npotoviov (uetdfoacn P—F) oyetileton pe tig 1016tNTEG 300 OUASWOV CIVOEIKDY KATOAOIT®V
7oV d1aTnPOVVTOL 0TIV O1KoYEVeELD TV o&edacmv, Hisd11/G386-T389 kot tng aAvcidog aiun
as—mpomiovikn opudda-A—D399—H403. To dpOpo avtd amotelel TUALA EVOC EIGTKOD TEVYOVG
ue titho: Avanvevotikég O&gddosc.

20. Daskalakis V, Farantos SC, Guallar V, Varotsis C* Regulation of Electron and Pro-
ton Transfer by the Protein Matrix of Cytochrome c Oxidase. (2011) J. Phys. Chem. B,
115(13): 3648-3655.
Impact Factor: 3.33

H xvtoypopkn ¢ o&eddon (CcO) kaTadvel Ty avaymyn Tov Hoptakod o&uydvou oe vepo
KaTO TEGOEPA NAEKTPOVIA KOt GLLEVYVOEL TNV AVOY®YT QTN LE TNV AVTANOT TEGGAPOV
TPOTOVIOV SIUUECOD TNG TPAOTEIVIKNG UNTPaGS. To uopla vepol otV TPOTEIVI GUUUETEYOVY
oV GvtAnomn mpoToviny og uetapopeig tpotoviov. Eva cuykekpiuévo udpio vepon
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dronpeiton 6T KpLoTaAA0doUES peTa&y drapopetikdv CcO evivpmv, kot fpicketan HeTo&d
TV TPOTIOVIKAOV OUAO®V TNG OiUNG a3. e avT TNV €pyacio delyvovue pe ™ ypnon
TPOCOUOIDCEMY GUVOLOCUOV KPAVTIKNG Kot KAAoIKNS unyavikng ((QM/MM), tog avtd to
UOP1O VEPOD UTOPETL VO LETAPEPEL TO EMTAEOV TPOTOVIO TOV GTIV TPOTLOVIKT OLLAS0 TOV
doktvAiov A g aiung as. To katdiouro His403 cuvappoletar oto kévipo Mg Kovid 610
GLGCMUATOUO HOPimV VEPOD, OV ovoudletal «water pooly. Xpnoomotdvtag Tig pebddovg
QM/MM ka1 Mopaxnig Avvapkng (MD), Tpoteivovpe tmg eximAéov to katdiouro His403
dimha otV TPOTUTOVIKY OUGO TOV SaKTVAIOL A TG aiung as, amokTd poro PoarPidag Tov
EAEYYEL TNV KOTAGTOGT TPAOTOVIOGOTNG TOL {EVYOLS: TPOTIOVIKT] OUASH TOL SOKTLAIOV
A/Asp399. To Levyoc awtd, ot GLVEXELD, ELEYYEL TNV OEEOMTIKY KOTAGTOGT TOV OLLLLKOD
GONPOL @3, GLVOEOVTAS LLE AVTOV TOV TPOTO, TO KOVAAL LETAPOPES TpToviwyv D pe 1o «water
pool».

21. Daskalakis V*, Farantos SC, Guallar V, Varotsis C Vibrational Resonances and Cus
displacement controlled by proton motion in Cytochrome ¢ Oxidase, (2010) J. Phys.
Chem. B, 114(2): 1136-1143.

Impact Factor: 3.33

H xvtoypoukn ¢ o&eddon (CcO), mov PpickeTol 6TV E0MTEPIKN UITOXOVIPLOKT LEUPPdvn 7
6€ TOAAG, BOKTHPLO, KATOAVEL TNV KOTA TEGOEPH NAEKTPOVIO, CVOLY®YT TOV HOPLOKOD 0ELYOVOD
o€ vepo. Téooepa Tp®TOVIO AvTAODVTOL ETTAEOV EYKAPGLO TNG ECMOTEPIKNG ULTOYPOVOPLAKNG
puepppavng péom tng CcO. Xe avt v epyacia, VTOAOYICUOTL KBOVTIKAG/ HOPLOKNAG
UNYOVIKNG Kol SOUVOUIKIG ¥PNCIUOTOOVVTOL GTNV OVIXVEVGT] TOV QUGLUTOCKOTIKMV
YOPOUKTNPLOTIKDV TOV EVOLOUESOV PEPPVL otnV avtidpacn ¢ aas CcO pe to O,. Avtoi ot
Woitepa TePITEYVOL VTOAOYIGUOL, TTOL EVIGYVOVTOL UE VTOAOYIGLOVS KOl GE HKPOTEPQ
GLGTHLOTO, KOTAOEIKVOOLV TNV gvanstneio tmv dovntikdv cuyvotitov oto nedio Coulomb
™G NG as Ko v £GP TNnon Tovg amd TV amdoTaoT TOV YEITovikod Cug 07t TO GTOUO TOV
alpKov o1dnpov az. H amdotacn avt) moapovstdletal va, cuoyeTi(eTol pe TNV KoTaoToon
TPOTOVIMGNG TNG TPOTIOVIKTG OUASAG TOL dOKTVAIOVD A NG QiUNG @3, Kl TPOTEIVOVLE TG
avoAapPaver Eva onuUavTikd poro 6to unyavicuod dpdong g CcO. Zuykekpiuéva, GuVIEOLE
v avtinon tpotoviov ot CcO () pe éva cuvtovioud (1:1:2) ueta&d tov GuxvoTHTOV TNg
d6vnonc tdomng tov deopod Fe'Y=0, pac §6vnong ovamvong tg His-411, kot g 86vnong
Képyme Tov cvotipatog Hisd11-Fe'V=0 (apibunon katodoinwv and aas P. denitrificans) ko
(B) pne mv petatodmion tov Cup LEG® NAEKTPOCTOTIKAOV OAANAETIOPAGEWDY TPOC TOV ALK
GidNPo a;. AMIGTOVOLLE TOG Ol SoviAcEl Tov cuathuatoc His411-Fe'Y=0 culgvyviovtar
woyvpd kot ot 1 6VLevén e&aptdtal amd TV KATAGTUCN TPOTOVIMGNE TG TPOTLOVIKNG
OLLAdOC TOV SaKTVAIOV A Tng aiung as Kot tov Asp399. ITpoteivouvpe Eva unyoviopd yio Ty
gvioyuon tov oruatoc ™G dovnong kauymg o(His411-Fe'Y=0) ot pacpotockomio
GLVTOVIGUOV Raman. YTOAOYIGUOL GE LUKPOTEPO GLUGTILOTO-LOVTEAQN KATAGEIKVDOLY TTMOG 1)
0¢om tov Cup og oyéon pe v aiun as Tailel Eéva onuavtikd poro ot pOOUIeN ToV
ocvvtoviopov. Emimiéov, culntdton n artia g oulevéng peta&d g dovnong kauyme,
S(His411- Fe'V=0) ko1 tov dovicemv téong v(Fe=0), kabd¢ emiong, kot 1o poro mov moilovv
avtég ot ovlenéelc N 1 0éom tov Cup ot PYOULICT] TOV AEITOVPYIKAOV 1O10THTOV TOL VIOV,
neprropPavopévng e ovlevéne NAektpoviov/ TPOTOVIOL 6T TEWPUUATIKA PAGILOTOL.

22. Daskalakis V, Varotsis C* Binding and Docking Interactions of NO, CO and O; in
Heme Proteins as Probed by Density Functional Theory, Review for the Special Issue
on “Application of Density Functional Theory in Chemical Reactions”. (2009) Int. J.
Mol. Sci., 10: 4137-4156.

Impact Factor: 3.482

26|Page



H dvvopikn kot dpacTiKOTNTO TOV  OUO-TPOTEIVOV yopaktnpiletar omd TV  AQueom
OAMNAETIOPOOT] TOV TPOTEVOV OVTAOV LLE VTOKATOOTOTES LVIOooTpOUaTo 0Ttwg CO, NO kot
0. Apeceg NAEKTPOGTATIKEG CAANAETIOPACELS TPOKVTTOVY MG OTOTEAECUN TOV TAELPIKDOV
oAGIdV TV OUIVOEIKOV KOTOAOIT®V G€ O1AQOopeg KOTOOTACELS TPWOTOVIOMONG 7OV
oynuatifovy KOOTNTEG OTNV TPWOTEIV | LEC® TNG GLVAPUOYNG OTO EVEPYH KEVTPO, OTOL
EUUECEG AAMNAETIOPACELS TPOKVTTOVY UETAED VTOKATAGTOTMV GTNV 1010 GPaAipo GLUVOPLOYNG.
Otr adMniemdpdoelc avtéc mailovy onuavtikdé poAo ot otabepomoincn UETUPATIKMOV
KOTOOTAOE®MY TOL  KOTOALTIKOD KOUKAOL 1 OV OAAoyf ¢ ynueiog ouvappoyng.
Xpnowonotdviag tn OBewpioc Tov cvvapmolokod NG NAektpoviakng mukvotntag (DFT),
npoodtopilovpe to péyebog g datapayng otig dovnTikég cuyvotnteg TV popiov CO, NO
kot Oz wapovsio, 1oYLPOV NAEKTPOGTATIKOV OAANAETIOPAGEDV 1| OECUDYV VIPOYOVOL, GE
OLUVONKEG TOV TPOGOUOIDVOLV TIG EO0MTEPIKEG KOWMOTNTEG TV TPOTEIVOV. Emumiéov,
UEAETAOVTOL TO POGUOTOCKOTIKG YOPUKTNPIOTIKA TNG SIOUOPP®CN SEGUEVOTG TNV Gl TOV
vrokataotat®v CO kot NO aArdlovtag T ynueio Tov £yyDg vmoKaTooTatn otV aiun as. Ta
uopia CO, NO kor O moldvtor eEoupetikd €0KoAd, Kol eKQPALOLV UETATOMIOELS OTIg
dovntikéc cvyvotntee puéypt 80, 200 xor 120 cm, avrictouo, e GVYKpION HE OmOVLGIO
OAMMAETIOPAGEDY TOV VO, 00N YOOV o€ mOAwoT. H mapodoo pelétn katadeikvoel T onuocio
g Oewpiog TOL CLVAPTNOLOKOD TNG TMAEKTPOVIOKNG TUKVOTNTOC OTNV ovadeln Ttov
OAMMAETIOPACEDY LETOED EVEPYDV KEVIP®V 1 TPOTEWVIKAOV KOILOTHTOV UE VTOKATOCTATES/
VITOGTPAOUATA.

23. Porrini M*, Daskalakis V, Farantos SC, Varotsis C Heme Cavity Dynamics of Pho-
todissociated CO from bas-Cytochrome ¢ Oxidase: The Role of Ring-D Propionate,
(2009) J. Phys. Chem. B, 113(35): 12129-12135.

Impact Factor: 3.33

H perétn apopd otov mpocsdloptopd g SLVVOUIKNG TOL POTOSUCTMOUEVOD LOVOEELSTIOV TOV
avOpaka kabdg petafaivel petald KOIOTATOV TG bas -KLTOYP®IKNG ¢ 0&eddone. O
TPoodloplopdc Paciletal otn SeryaTOANYIiN TOL POGIKOD YMPOV OO EKUTOVIAGES TPOYLES
7ov N kabe pia ohoxinpaveral puéypt 100 ps. [poteivetar TG 1 cis SLOPOPPOOT] TNG
TPOTOVIMUEVNC TPOTIOVIKNAG OLLASOC TOV dakTuAiov D tng aiung as ko 1 trans Slapudpemon
TNG OTOTPMTOVIMUEVNC TNG LOPPNG ELEYYOVVY TN Béom Ko petavacstevon tov CO
dnuovpymvTag 000 S10KPITEG SAUOPPAOCELS 1I6oppomiag Yia To CO mov meplopiletor ywpikd
0€ L0l E6MTEPIKN KOIAOTNTA OTNV amopakpuopévn (distal) meproyn g aiung. Kotd
GUVETELD, Ol OLOUOPPAOCELS cis (KAEIGTN TOAT) Kot trans (avoryt TOAN) TG TPOTIOVIKTG
opadog TG aipung a3 oto daktoAlo D mailovv To poOAO S1aKkOTTN TTOL OVOiYEL 1] KAEIvEL pia
TOAN Y1 ToV EYKAEIOUO Tov CO 6TV EGMTEPIKT KOIAOTNTA 1] TNV EKAVGN TOL GE Lol
gupvtepn avoyt meployn. H yeoupetpio g ecmtepikng KoAOTNTOC Kot 1) a&l0TIeTio TOV
SUVOUIKOD TTEPLYPAPNS TOV CAANAETOPAcE®VY avorveTal EmmALov pe ) uébodo Tov
Yvvaptnolokov g Hiextpoviakng [Tukvomtag yio To evepyod kévepo kot T puébodo tov
«potential of mean forcey» (PMF) xotd v Katevfuven tov decpov yorkdc-CO, kabag
emiong Kot pe vroroyispovc Kpavrikng/Moprokng Mnyavikie. H mapodoa epyacioa,
poypateveTol Tic Thaveg Tpoylég Tov CO kot avadempovvTal CUUTEPAGUOTO OO
TPOTYOVLEVEG LEAETEC TTOV VTTAPYOLY 6T PifAoypapia.

24. Daskalakis V, Farantos SC*, Varotsis C Assigning vibrational spectra of ferryl-oxo
intermediates of cytochrome c oxidase by periodic orbits and Molecular Dynamics,
(2008) J. Am. Chem. Soc 130(37): 12385-12393.

Impact Factor: 12.226

H molvmAokdtnta amotehel Yo pakTnploTikd TV BIOAOYIKOV GUGTNUAT®Y O)L LOVO AOY® TOV
Ueylov aptBpod aTopmy, OAAG ETIGNC ENEDN VITAPYOVY U YPOUUUIKEG AANAETIOPACELS TTOV
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001 Y00V GE YOOTIKT) CUUTEPIPOPE, EVIOTIGUEVESG KIVIIGELS, KOl QUIVOUEVE, OAANAETIOpAOG
neplodikav tpoytmv. Katd cuvéneia, £xouv avamtuydel 101aitepa EVEMKTES PUGILOTOCKOTKEG
TEYVIKEG MOTE VO EYOVLLE TOGO YWOPIKT, OGO KOl YPOVIKT AVAALGT), Kol Vo, Letmbel n
afePfatdTnTo GTOV TPOGIOPICUO TOV KOPLPDV GE PAGUATO TOADTAOK®V Hopimv. Mropohue
V0. GUGYETICOVILE PUCUOATIKEG YPOUUEG LUE CUYKEKPIUEVOVG YTLLKOVG OEGIOVG 1 YNUIKA €16
o€ peydia poplo; Mmopel 1 eVEPYELD, VO TOPAUEIVEL EVIOTIGUEVT] GE EVOL OEGLLO YOl ULdL
OTUOVTIKT XPOVIKT TEPT000, DGTE VO OPNGEL TO PUCUATOCKOTIKO TNG OTOTOTMU; AVTE TaL
EPOTNLLOTO UTAVTAOVTOL GTNV TUPOVGO, LEAETN TTOV OVOPEPETOL OTO PAGIOTH GUVTOVIGHOD
Raman tov 0£0-@eppOA evOOUECOV TG KVTOXP®KNG ¢ 0&eddonc. Ta pdcpoto dSopopdic
TOV 1GOTOTIKG, ETICNHUGUEVOY PEpPOA 0EVYoveV (°O pelov *O) ot v kutoxpopy ¢
o&e1ddom €YoV KOTOYPUPEL G S1APOPA EPYACTAPLO KOl TOPOVSLALOVY Lo 1 600 KOPLPES
OV M TNYN TOLE OV EYEL TPOGIOPIOTEL TANPOC AKOUA. XPNCUOTOIDVTOG TEYVIKES OTIMG TN
U1 YPOUUIKT] WNYOVIKT, KoL 1O10{TEPQ TN UEAETT] TEPLOOIKDV TPOYLDY, GTO EVEPYO KEVTIPO TOL
ev{Opov, o€ GUVOLOCUO UE VTTOAOYIGHOVS Moplakng AVVOIKNG G LEYOADTEPO LOVTEAQ, TTOV
TEPILOUPAVOVY TO EVEPYO KEVTPO TNG TPWTEIVIG, GE EMAEYUEVEC KATAGTAGELS TPMTOVIMONC/
OTOTPOTOVIOGNG OUVOEIKOV KOTOAOIT®V, LETAPPALOVUE TO SOVITIKA OTOTVTMLOTO GTO
QAcUOTO TOV VOO0V G HOPLUKEC KIVIGELS. ATTOSEIKVOOLLE TMG LILAPYOVY oTafepég
TEPLOOIKEG TPOYIEG Y10 LEYAAO EVPOG EVEPYELDV TOV EVEPYOD KEVTPOL. OUAOEG TEPLOFIKMDV
TPOYIOV TTOL GLGYETICOVTAL [IE TIG SoVAGELS TAoMC Tov deapov Fe'Y=0 avadsucviooy tig
TEPLOYEG TOV PAGIKOV YMPOL OTOV Ol YEITOVIKES TPOYLES TAPAUEVOLV EVIOTICUEVES KO
TPood1opilovV TIG PAGHATIKEG UTAVTES TOV EVEPYOD KEVIPOV LECH GTIV TPMTEIVIKY UNTPA.
ATodeIKVOOVUE TOC | KIVIoT TPOTOVIOY KOVTH 6TO EvEPYO KEVTPO, TOL GLUPaIvVEL KOTA TN
uetdfacn P2F, uropel va odnynoet o onpavtikéc petaroniceig g dGvnong tdong tov
deopov Fe'V=0 ot pacpoto S109opdc 160TOMKE EMCNUAGHEVOY GEPPVA 0EVYOVAV, YmPic
Koo gAAOy oTY KATAoTooT 0EEI0MOTg TV LETAAA®Y TOV gvepyol kévipov. H epyacia
0TI GUVOEEL TO, PAGLLOTIKA YOPUKTNPIOTIKA UE TV AVTANGT/ UETAPOPE TPOTOVIOY GTOV
evlupaTIKG KOKAO TNG KVTOXPOUKNG ¢ 0EEIOA0TG.

25. Daskalakis V, Pinakoulaki E, Stavrakis S, Varotsis C* Probing the environment of
Cug in heme-copper oxidases. (2007) J. Phys. Chem. B 111: 10502-10509.
Impact Factor: 3.30

H ypovo-gEaptdpevn Qoopotockomio petacynpaticpod Fourier-YrepoOpov (TRS*-FTIR)
Kot M Oempio. TOL CLVOPTNCLOKOD TNG MAEKTPOVIOKNG TLUKVOTNTOG EQUPUOCTNKOV GTNV
aviyvevorn g dvvapkng g doung tov Cup ot aupo-yoiko o&eddoeg oe Beprokpacia
dwpatiov. Ta TRS*-FTIR meipapaticd Sedopéva yio v chbs and to Pseudomonas stutzeri
TOPOLGIALOVV UK IKPT] SIUKVLOVGT) GT1 Gy vOTNTA TOV peTafatikod cupmiokov Cus-CO cg
gvpoc pH/pD 7-9. H mopatnipnon avtr], 6e cuvovacud e VTOAOYIoUOVG He Baon T Oewpia
TOV GLVOPTNCLOKOD TNG NAEKTPOVIOKNG TUKVOTNTOG, GTOVG 0TT010VG EUPOVIOVTOL GNUAVTIKEG
petatomioelg g ovyvotrog v(CO) kotd v amompmTovioon N Kol amopdkpuven evog
vrokataotdtn tov Cup KaTOdEWKVOEL OTL Ol 1O10TNTEG TV VRoKaTaoTat®v Tov Cup
ocoumeptropuPavopévng katl e dlacuvoepuévng (cross-linked) topocivng Tapapévovy ava-
Moiwteg oe gopog pH/pD 7-9, oe avtibeon pe mpornyodueveg PPAMOYPOUQIKESG aVOPOPES.
[Ipoteivovpe 611 o1 wikpég daxvpdaveelg e v(CO) tov Cup ogeilovial oe aAlayég otnv
TpOTEVIKY dpdpemon oty meployn tov Cus. Kotd ovvémein, n oydon tov Fe-CO
dovioewv (a-, f-, Kol y-LopPég) dev oQeileTal 68 aALOYEG 0TI SECUEVOT 1 KOl KOTAGTOON
TPOTOVIOONG TV VIoKaTaoTaT®V ToL Cug 1 OTNV TAPOLGia EVOG 1| TEPLOGOTEPMOY OUAd®V
OV UTOPOVV VO, 1OVIGTOVV, Om®g £xel mpotalel maldtepa, 0AAG ovikatomtpilel To
OTOTELECUO OAAUYDV SLOUOPO®ONG TNG TPWTEIVIG ot «yertovidy tov Cug, Ol 0Toieg, 6N
ouvvéyela, ennpeaovv tn B¢om tov Cus o oyéon e Tov oo Fe.

28|Page



26. Pinakoulaki E, Yoshimura H, Daskalakis V, Yoshioka S, Aono S, Varotsis C* Two
ligand binding sites in the Ox-sensing signal transducer HemAT: Implications for lig-
and Recognition/ Discrimination and signaling. (2006) Proc. Natl. Acad. Sci. USA 103:
14796-14801.

Impact Factor: 10.4

Xmv gpyacio avt Tpocsdiopilovpe TV KOILOTNTO TOPALOVHG TOL vrokatactdtn CO oty
TpoTeEiv-aictntpa eraywyng onuotog HemAT (agpotokTikdg enoywyog e Pacn v aiun)
OV LLOG EMTPETEL VO OTOKTHOOVUE TPOSBOOT] GTO LOPLOKO UNYOVIGHO TOV EPLOTAKTIKDV
TPOTEIVOV. ZYeSACTNKAY GUYKEKPIUEVEG UETAALAEELS TTOV EIVOIL EYYVG KOL LOKPIVEG GTNV
aipn, pe okomd T dTOPUY GTO NAEKTPOCTUTIKO TEGIO KOVIH GTOV VITOKOTUGTATT TOV Eivail
OECUEVIEVOG OTNV N KO KOVTO OTO KEVTIPO TOPULOVIG TOV VITOGTPOUATOG O KOIAOTNTA.
210, amoTEAEGLOTA TPOGO10PILETAL £Vl OEVTEPO KEVTIPO GTIC AUUO-TPMTEIVEC GTO OTTOI0 O
eEMYEVNC VTOKOTOGTATIG TOPOUEVEL OE L10, ECOTEPIKT KOLOTNTO. AViYVEDETOL ETIONG T
SUOPE®EN TNE TOANG TOV EAEYYEL TO LOVOTATL LETAVAGTEVOTG TOL VTOKATACTATN OO TV
LOKPIVY GTNV €YYVG TTEPLOYT TNG QUUNG, OOV KOl TEAIKA Toy1d€DETOL O VITOKATOGTATNG. Tal
OTOTELECULATA TAPEXOVY TNV OTOOEIEN OTL 1) KOIAOTNTA TNG OUUNG OTOTELEL TNV «TTayidon Yo
TOV VTOKATOOTATN KO TPOTEIVOVLE OTL O UNYAVICUOC ELEYYOV TNG LETAVAGTELGNC UTOPEL v,
pvOuotel og TepiocdTeEpeg 0md pia 0écelg oty mpwteivn. Bacwlouevol oto amotelécpata,
npoteivovpe puia dSvvapikn ovlevén peta&d tomv dvo dakprtdv 0écewmv décpevong Kabng o
OAAOGTEPIKOG UNYAVIGUOC Y10, TV OvVayVAOPLoT / O14Kp1lon aepimv TupodoTel Kot TV oAAUYN
TN SUOPPOGT TOL 0ONYEL GTNV EXAY®YN CNLOTOC OO TNV TPAOTEIVI-ocOnTpa 0&uydvou
HemAT.

27. Pinakoulaki E, Koutsoupakis C, Stavrakis S, Marialena A, Papadopoulos G, Daska-
lakis V, Varotsis C* Structural dynamics of Heme-copper oxidases and Nitric oxide
reductases: Time-Resolved step-scan FTIR and Time-resolved Resonance Raman stud-
ies. (2005) J. Raman Spec. 36: 337-349.

Impact Factor: 2.647

AT6 TI§ PacHOTOGKOTIKEG LeBOSOVG OV ivor SLOBECIUES Y10, TO YOPOUKTNPLGUO TNG SOLVOUIKNG
TOV EVEPYDV KEVTIP®V UE aipn, N ¥pOvo-eE0PTOUEVT] PAGILOTOCKOTIO GUVTOVIGUOV Raman
(TR?) eivon o wodd Suvartn texvikn Kaddc 1| NAEKTPOVIAKY SIEYEPOT GTIC HETATTAOGELS T-TT*
NG QNG EVIOYDEL EMAEKTIKA TIG SOVINGELG TNE OUNG KOl TOV SECUEVUEV®V — €YYOC/ LOKPIVDV
VITOKOATAGTATOV Y®PIG TNV AAANAETIOpAcT 0O SOVINGELG TTOL OYETILOVTOL UE TNV TPOTEIVIKT
pATpo. Ao TV GAAY, 1 ypovo-eEaptdpevn pacuatocskonio (TRS?) petatponig Fourier-
YrépvOpov (FTIR) éyxet tnv evauctncio kot Tn S10KPITIKTY IKOVOTITO VO OVIXVEDEL, ETTAEOV
LLE TOVG OEGUEVUEVOVG GTO, LETOAAIKA KEVTPO, VITOKOTAGTATEG KO TNV KIVITIKH TNG
QMTOACTACTG TOV VITOKATAGTATY, OTTMG KOl UETARAUTIKEG AALAYEG GE eminEedO EeywPloTOV
apvo&Emv KaTd TNV TpaOTEivikn dpdon. H mapovoa epyacio ectidletal 6Ty pupoyn tov
500 pedddwv (TR TRS? —FTIR) 6T1¢ 0iplo-yohio 0EEISAGES KO OVOy®YAGES TOV HOVOEELSion
Tov al®OTOVL.

28. Koutsoupakis C, Pinakoulaki E, Stavrakis S, Daskalakis V, Varotsis C* Time-
resolved step-scan Fourier transform infrared investigation of heme-copper oxidas-
es: implications for 02 input and H.O/H* output channels. (2004) Bioch. Biophys. Ac-
ta 1655: 347-352.

Impact factor: 5.468

e auTh TNV EPYOcia EpoPUOLOVILE PUCUATOGKOTIO VTEPVOPOV LETOCYNUATIGHOD Fourier
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FTIR (TRS*FTIR) 611 S1epehivon TG SUVAIKHC Tov Sutupnvikod kEvipov aipms-Cus kot
YEVIKA TNG SVVOAUIKNAG TOV TPMTEIVAOV OV AVIIKOVY GTIV KATNYOPIio TOV KUTOYPOUIKOV
o&edaomv amd ONAacTiKo (aasz), e cbbs and Pseudomonas stutzeri, Kol TV caas Kol basz
o6 Thermus thermophilus. Ol EMATOGEIC AVTOV TOV UTOTEAECUATOV cL{NTOVTOL GE GYEOT
ue (1) T poplaKég KIVGELG TOL €IvaL YEVIKEG OT POTOSVVOLIKT TOV SITUPNVIKOD KEVTPOL
OTIC QUO-YOAKO 0EEDGGES, Kot (2) TOV LOVOTUTIOV TPOTOVIMV oL BpiokovTol 6TV mEPLoyN
TOV GUGTNUATOG: TPOTIOVIKNG OUAONG TOV daKTVUAIOL A TG aiung as-Asp372-H>O mov
dwnpeitar 6TV aAiniovyio OAOV TOV YVOGT®OV 0EEO0CMV.
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